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PUBLIC NOTICES 


PUBLIC NOTICES 





e Director - General, 
India Store Department, Branch No 
15, Belvedere road. Lambeth, 8.E. 1, 
invites TENDERS for :— 
40 ELECTRIC FREIGHT ¥ OCOMOTIV as. 
‘Tenders due on the 9th March, . before 2 p 
Specification and form of Tender’ obtainable "ioe 
the above at a fee of £2 for the first three copies and £1 


for each further copy. 1360 
Tata, ~~ po eoguen, 5 Branch No. 


ae 8.E. 1, 
rates SENDERS for :— 


1. VACUUM B AK® TRAIN PIPING 
2. BODY TRONWORT * am FITTINGS for RAIL- 





Director - General, 


AY CARRIAGES 
3. MACHINE or GRINDING LOCOMOTIVE 
AXLE JO NALS, ELECTRIC MOTOR 
DRIVEN. 
Tenders due on the 26th January. 1926, for No. 1 
on the 20th January, sees. for No, 2, and on the 2nd 


February, 1926, for No, 3 
Tender forms obtainable from above. 1359 


Ase Engineer Re- 
QUIRED by the GOVERNMENT of 


ENYA for the Uganda Railway. Salary 
tion, rising to £ a year by annua! 
increments of £20, and thence rising to £600 a year by 
annual increments of £25, plus a temporary loca) 





allowance of 20 per cent. of salary, at present 
authogised up to 3ist March. Free quarters and 

eages and li | leave on full salary. Outfit 
al Candidates. 


wance of £30 on first appointment. 
23- ears of age, must ve p 
exgmination to qualify for A.M.1.C.E. or hold equiva- 
lent professions! qualifications. and have had some 
on Railway Civil Engineering Works.— 
Apply at once by letter, stating age. qualifications 
and experience, to the CROWN AGENTS FOR THE 
OOLONIES, 4, Millbank, Westminster, London, 
=.W. 1, quoting at head of application M/11,086 


1331 





(‘ivil Engineer Required 


by the GOVERNMENT of NIGERIA 


_ the Sokoto Irrigation Scheme for a 

at 12 to 18 months’ service. Salary 

£720 a ay quarters and passages and liberal 
le veon fall aa Candidates, age 28 to‘ 5, must be 
A.M.1.C.EB. or hold equivalent professional ‘qualifica 
tion and have had not less than five ears’ practica! 
- ) Om eer Works, preferably in Egypt 
Apely at once 2 letter, stating age. 

‘ual to the CROWN 


THE 
COLONIES, 4, 
quoting M/14,049. 


Or oat 


INDIAN SERVICE OF ENGINEERS. 


aah tg inet in —s of State 
EXECU. 


SSISTANT 


Millbank, 
1348 





ave. TENGINEERS. for ice, in- 
cluding. if possible, ONE BURMAN, who will be 
appointed to the India-recruited branch in Burma. 


seept for this one tment. every candidate 
must be a European British eubject. 
Candidates must be not = than 21 years and not 
more than 24 years of age ist August, 1926. 
They must either (1) have obtained one of certain 
ised University rees or other distinctions 
in neineering. or (2) have | passed Sections and 
oft the p Examination of the 
tnstitetion of Civil Engineers or been exempted by 
the Institution from such examination, or (3) produce 
» required evidence that they are otherwise eligible 
under the Regulations. They must in —~ have 
had at least one full year’s pract jence of 
Civil enetnnestas under a qualified Civil J ngineer at 
the ben they appear before the Selection 





A. ttee. 

Applications from candidates must reach the India 
Office not later than ist April. Printed forms, 
——~ with information regarding the conditions of 
mt. may now be obtained from the SECRE 


TARY, impute Works —— India Office, 
Whitehall, London, 8.W. 1. 

India Office, 

9th January, 1926. 1336 
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PUBLIC NOTICES 


PUBLIC NOTICES 





(‘ape Technical College. 


DEPARTMENT OF PRELIMINARY 
TECHNICAL STUDIES. 
APPLICATIONS are INVITED for the POST of 
LECTURER in PRELIMINARY TECHNICAL 
STUDIES. Salary £400-25 . Applicant should 
be qualified to Teach Engineering Science, Mathe- 
matics, Machine Drawing and other cognate ‘subjects. 

ion of a University, Decree and/or Teaching 








ARMSTRONG COLLEGE, 


NEWCASTLE-UPON.TYNE 
(In the University of Durham). 


Courses for the Pass Degree of B.Sc. 
(3 years) and the Honours Degree of 
B.Sc. (4 years) in Mechanical, Marine, 
Civil or Blanca Engineering, Mining, 
Metallurgy or Naval Architecture. Com- 
position (tuition) fee: £40 per annum. 


; Other Courses for Pure Science, Arts, 
are Law, Agriculture and Fine 
rt. 


Full particulars on application to: 


REGISTRAR, 
Armstrong College. 
Newcastle-upon- Tyne- 


1175 


Cirystal Palace School of Prac- 


TICAL pm ERING. 
MECHANICAL ‘AND Beg ENGINEERING 


Present: J. WILSON MICE., M.I.M.E. 
IPAL : MAURICE WILSON, M.1.6.E. 
Assisted by Stat of Lect ——, one Instructors 
a! Pract: an tical 
Instruction. Course completed in 2 years. a 
Students admitted at beginning of any term. 





1174 








The 
and Practical Experience will be considered in making 
the appointment. 

Ini.ial salary will be fixed according to experience. 

Applications should be submitted in duplicave on 
the prescribed forms, to be obtained from the under- 
signed, which will be received up to Sist January, 
1926. They should be accompanied by certified 
copies of testimonials of practical and é. ex- 
perience, and should state age of applica: 

The appointment will be subject to the ninitiie of 
a ice, a copy of which may be obtained on applica- 
tion. 

Successful applicant will be allowed the sum of 
£50 towards travelling (teed to South Africa. 


Apply in oe first instance 


Messrs. MERS, GUTHRIE and ©O., Ltd., 
37, Threadneedle. street, 
London, E.C, 2. 1284 





niversity | of the Witwaters- 

OHANNESBURG. 

DE BEERS’ PROTEAGOR OF MECHANICAL 
ENGINEERING. 


PLICATIONS are [NVITED for the DE BEERS’ 
OF _— ENGINEERING at the 
above Universit, 


The holder ra the Chair is assisted by several 
Lectwers, and the workshops will be under bis charge. 
Laboratories for the 


New or ment are now ip pro- 
cess of being built and eyuipped. 
The salary will be at the rate of £1000 per annum, 
rising to £1100 by two annual ee So An 
rT passage ex 


amount of £100 will be allowed for 
wo th Africa. In ae > LE first-class ‘icket 
is provided from hannesburg, and 


from Cape 
half salary is paid during the. vorage. 
Participation Rt the University * Provident 
comp 
The eppolntesens. it. which ia a full-time one, is subject 


to all the conditions and rules now in force, and duty 
ible. 





fi 
don, W.C. 25 from whom forms of applications may 


siso be ob 

Appticattons (7 copies of each) accompanied y testi- 
monials, should reach the High Commissioner of South 
Africa not later than the Ist February, 1926, 1182 








ombav. Baroda and Central 


ty RAILWAY gt tt 
The Direc are prepared to receive up to Noo 
~ 2 Friday. 3 foun Keun TENDE «8 for the SUPPL Y 


TRANSVERSE ST EEL SLEEPERS 
Hy PHOSPHOR TIN 

Tenders must be made on forms, copies of which, 
with specification, = be obtained at these offices on 
payment of for No. 1 and 10s. each for 
No. 2 (which wiil not be returned). 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

Ss. YOUNG, 


Secretary. 


s.G 
: The White ¢ension. 
Petty France, Westminster, 8.W. 1, 
13th January, 1926. 


Offices 
91, 
1349 





City of Hull. 


TO STEEL ROOF BUILDERS. 
PR = nn - wo EET WORKSHOPS 

The m is prepared to receive TENDERS 
for STEEL. ROOF PRINCIPALS and other STRUC- 
TURAw ORK, amounting altogether to about 
56 tons 

Forms of Tender and other particulars may be 
obtained of the undersigned on paymest of £1, 
returnable to firms submitting a bons fide Tender. 
Prints of the contract plans can_be obtained on pay- 
ment of 5s., not gs ay Remittances must be 


ayable to Mr. F. 4d z 
ers, end * Tender for Wi hops Roofs.’’ 
he Chairman of the Works 





Hull, 


The Corporation does not bind itself to accept the 


lowest or any Tender. 
By Order, 
F. W. BRICKNELL, 
City Engineer. 
Guild ball, Hull, 
12th January, 1926 1357 





he Madras and Southern 


MAHRATTA RAILWAY COMPANY, Ltd., 25. 
ts Palace-road, Westminster, 8.W. 1, invite 


(i) METALS 
Antimony, Brass 


Ingots, 


(comprising Aluminium 
Sheets, Rods be 


and 
Ingots, Gauze, 


Copper Rods, Sheets, 
Piping and Sheets and ae Shoe 
di.) SPRING” —_ (a total h Kel 


bre 1026, 
d@ress 


ept 
ae 


Tenders a ‘enn = on yobtat a 2nd 


h 
The Directors do not bind the 
lowest or any Tender 





City of Nottingham. 


TO comTeAcrons [— BUILDERS. 
TRAM DEPOT, &c. 

The ways pom nbn is prepared to receiv« 
TENDERS for the above BUILDINGS, comprising 

Sheds, Offices, and Sale Shops, covering an area of 
2 acres. 

Drawings may be seen and specification and quan 
tities obtained on and after Wednesday, 13th 
January, 1926, from Mr. T. Wallis Gordon, City 
Engineer, Guildhall, Nottingham, on payment of 
Three Guineas, which will be returned on receipt of 
a bona fide Tender. 

Sealed Tenders, in the official envelope provided 
are to be delivered to the undersicned not later than 
Twelve o'clock Noon, Thursday, 28th Januaty, 1926 

The lowest or any Tender will not necessarily tx 
accepted, and Tenders will only be considered from 
firms having the necessaty plant and experience and 
who conform with the conditions of the contract as 
regards paying the local standard rate of wages, &c 
and with the working rules of the Nottingham 


district 
By Order, 
W. J. BOARD. 
Town Clerk. 
Galigeall. Nottingham, 
bh January, 1926. 1265 


Metzoratian Water Board. 


FasDens von F PIPE LAYING, 

polit Roard invite TENDERS 
LAY ING, WELTER ATIONS. and - 
LAYERS’ WORK within tne areas 
Northern, Southern, and Western Districts, a= ite 
period of i months, commencing ist April. 

be made on the official form, which 

may be obtained” from the Chief Engineer, pero 
politan Water Board, 173, Rosebery avenue, E.C. 
on and after Monday, 18th January, 1926, by Ra 
application (Room 156) or upon forwarding a stamped 
addressed brief pe 





e Metro! 
for mer PE 
of 


Tenders, enclosed a sealed envelope, addressed 
to the Clerk, Metropolitan Water Board, 173, Rose 
bery avenue, Clerkenwell, EcC.1 and endorsed 


Tender for Pipe Laying, &c.,."" must be delivered 
at the offices of the Board (Room 122) not later than 
11 a.m. on Monday, 8th February. 1926. 

The Board do not bind themselves to accept the 
lowest or any Tender 

STRINGER, 


G. F 
Clerk of the Board 
Offices of the 
173, Rosebery avenue, 
Clerkenwell, E.C. 1, 
13th January, 1026. 


etropolitan Water Board 


TENDERS FOR THE SUPPLY OF STORES, 


&e. 

The Metropolitan Water Board invite TENDERS 
for the SUPPLY of the undermentioned STORES, &c.. 
for the period of twelve months, commencing Ist 
April, 1926 :— 

Tender No. 
. Bricks, Fire-bricks, 

Brus Brooms an dies 
Cast Iron Pipes and Irregular Casti 
Comoe Waste, Engine Wipers — Mutton 

oths. 
Hemp, Yarn, Rope, House Flannel. 
Hire of Horses, Uarte and Petrol +m and 

Supply of — and Ballast. 
. Iron and Stee 
" wet ont and Nata, Screws, Files, Tubes, 
an 

Brass, Copper, Zinc and Glass. 


of Mt rs 

- Oils (Lubricating). 
liow, &c. 
Soap, Tar, 


Packings, Rubber Goods, &c. 
Paints, Varnishes, Linseed Oil, Turpentine, dc. 
Pipe Laying, Repairs, Alterations, &c. 


somap ron, 


Board, 


1373 





Cement, &c 


"2 vere 


Shovels 


Kerosene, Motor 
Gas Mantles. 


and Removal. 
ron, Brass, Gun-metal and other Cast. 


ings. 

G.M. Stop Cocks and Ferrules, Outlets and 
Caps for Hydrants. 

mae Vals ves and Spindles, Fire Hydrants, &c. 

Maintenance of Weigbing Machines 

. Electric Lamps. 


de on the official forms, which 

may be obtained from the C shief Engineer, Metropolitau 

Water Board, 173, ry-avenue, B£.0.1, on and 

after Monday, 18th January, 1926, by personal applica 
wr 


tion (Room 156) upon forwarding a stamped 
addressed . ref envelope. 
Applicants shouww refer to the number of the 


Tender for which yw are requirec 
nders, enclosed in seal d envelopes, addressed to 

* The Clerk, Metropolitan Water Board, 173, Roso 
ie avenue, Clerkenwell, E.C. 1," and endorsed in 
the manner indicated in the form of Tender, must be 
delivered at the offices of the Board (Room 122) not 
later than 11 a.m. on Monday, 8th February, 1026 

The Board do not bind themselves to accept the 
lowest or any Tender. 


G. F 


Offices of the Board, 
173, Rosebery-avenue, Clerkenwell, 
___ 18th January, 1926. 


STRINGER, 
Clerk of the Beard 
E.C. 1, 
1372 
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PUBLIC NOTICES 


SITUATIONS OPEN (continued) 


SITUATIONS OPEN (continued) 





(jreat Southern Railways. 


The Directors of , the a Southern Railwa: 
Ireland, are prepared receive Ty for tbe 
SUPPLY of the - lowine MATERIAL : 

600 TONS RAILWAY Y FASTENINGS 1 in Steel or, 

we by Iron, 


Specifications, forms of Tender (on which alone 
offers will be considered), and drawings can be 
obtained on application to the Company's Stores 
Superintendent, Inchicore, Dublin, on payment of 
Two Shillings and Sixpence for each Tender form. 
Tenders should be y ey x] as to reach the 
enqumenst not later than a.m. on Wednesday, 
7° January, 1926, in the eatdees provided for the 


urpose. 
PYTbe Directors do not bind themselves to accept the 
lowest or any Tender. 
Cc. E. RILEY, 


Secretary. 
1328 


Kingsbridge Terminus, Dublin, 
January, 1926, 


= South Indian Railway Com- 
PANY, LIMITED 


0 Diectem are prepared to receive TENDERS for 
the SU ae Yo 
om WHITE LEAD. 
§ . USHE 


Specifications aoa ‘forms of Tender will be av aijpbie 
at the Company's Offices, 91, Petty France, Wes 


minster, 8. 

Tendeis, addressed to the Chairman and Dinectors 
of the South Indian Railwa Company, Limited, 
— “Tender for Moist White Lead,’’ or as the 
case y be, must _be left with the undersigned not 
— than Twelve Noon on Friday, the 29th January, 





26 

The Directors do not bind themselves to accept the 
lorem or any Tender. 

A charge, which will not be returned, will be made 
of 10s. for each copy of Specification No. 1, and 5s, for 
each copy of Specification No. 2. 

Samples may be seen at the offices of the Company's 
Consulting Engineers, Mess: Robert White — 
Partners, 3, Victoria cet, ‘estminster. 8.W. 

. . = 


91, Petty France, 8.W. 1, 
13th January, 1926. 


Tulbury Urban District Council. 


REFUSE DESTRUCTOR tg ut 


For a Director. 
1371 





above Council invite TENDERS f nised 
manufacturers for ne D LIVERY and 
ERECTION of a R $US DESIR OR PLANT 
and APPARATUS complete. The form of contract 


(which will include the usual clauses for payment of 
the London district trade union rate of wages 
observant of trade union conditions) may be seen and 
copies of specifications, Tender . and further 
particulars of paves. on sopiigetion to =. A. 
Hill- Willis, M. "inet, C.E.L, A.M.I. Meeb. Engi- 
and Surveyor to the Council. on and a Mon 

“Tsth January, the Council's 

Accountant of 4 d 
of a bona fide Tender. Sealed Tenders, on the form, 
are to be —" by me not later than Noon, Ist of 
February. 19 

The Council do not bind themselves to accept the 
lowest or any Tender, 

W. BUCKNE 


Clerk of Pine Council. 


day. 


Council Offices, 
Chiswick square, —! ° 
January 13th, 


City of Liverpool. 
APPOINTMENT OF CITY ENGINEER AND 
SURVEYOR TO THE URBAN SANITARY 
AUTHORITY. 

The Corporation of the City of Liverpool inyite 
APPLICATIONS for the POSITION of CITY ENGI- 

NEER and SURVEYOR to the Urban Sanitary 
Authority, at a salary of £2000 per annum. 

The gentleman appointed will be required to devote 
his whole time to the duties of the office, and will 
not be allowed to engage in private practice, and all 
emoluments out of public moneys which may 
payable to or received by him will have to be paid 
to the Corporation. 

The gentleman appointed wil) hold office subject 
to the Standing Orders of the Council, and he will 
be subject to the Superannuation Provisions of the 
Liverpool Corporation Act, 1921 

Canvassing of members of the Council will be 
vrohibited. 

Particulars of cuits may be obtained on applica- 
tion to the Town Clerk. 

Applications, stating age, experience, and qualifica- 
tions, with copies of testimonials (not exceeding 
three), endorsed ‘* City Engineer,"’ addressed to the 
Chairman of the Health Committee, under cover to 
the Town Olerk, Municipal Buildings, Liverpool, 
must be delivered at the Town Clerk's Office, Liver- 
pool, not later then the 30th day of January, 1926. 

WALTER M 


1360 





Town Clerk. 


Town Clerk’s Office, Liverpool, 
1882 


7th January, 1926. 


Kgyptian , State Railwa s, Tele- 


PHS AP TELEPHO 
APPLICATIONS are REQUIRED for the POSITION 





TANTED «Works India, Jeaperiences MANAGER for 


be practical engineer. 
not e | 40. Gost. ane furaiebed house, 
t, &c. Excellent capable man. 


P 
—Address applications, 1388. The & Engineer CBee. 
1356 A 





SSISTANT WORKS MANAGER REQUIRED for 
Crane Works manufacturing Electrie Overhead 
Travellers, Wharf Cranes, Steam Cranes, &c. Must 
be energetic and conversant with modern shop 
methods. Previous experience essential. State age, 
experience, and salary required.—Address, 1251, The 
Engineer Office. 1251 a 


RK REQUIRED for General Office pile. 
Must have rough knowledge of Woodwor' 


ine y.—Send copies references, full particul 
salary required, by_ letter, Box C. 20 lgar’s, ; 
Gracechureh-street, E.C, 3. a 





SITUATIONS WANTED 


CAPABLE INDUSTRIAL CHEMIST and TECH- 





NOLOGIST DESIRES APPOINTMENT. Expert 
in electro-chemical processes; has held ee tech- 
nical and executive appointments. tation in 


capacity also entertained with, pee be 





COS ENGINEERS REQUIRE a SENIOR 
bE A gs ENGINEER ie preparation at 





and estimates principally i 
Railway Electrification. 
and some practical experience 
about £500 to £600 per annum, Stocntine on qualifica 


theoretical training 





tions, pe tvoly nF writing, stating age and experience, 
to Mess: — McLELLA $2, Victoria- 
street, London,’ 8.W. 1327 a 





NGINEER REQUIRED as Assistant to Survey, 

4 ign, pare Plans and Set Out Road and 
Sewer Work, Wages about £5 a week.—Write, suas 
age, Previous employment and qualifications 

C., c/o R, Anderson and Co., 14, King Withiam: 
street, Strand, W.C. 2 





NGINEER REQUIRED for N. London District, 
Vv lily experienced in design and construction of 
modern Factory and Power-house Buildings, Bridges, 
Roads, Sewers, &c Must have initiative and be 
capable of working up specifications and arranging 
contracts —Address, stating full particulars of 
qualifications and experience, age, and salary required, 
P1413, The Engineer Office. P1413 a 





EATING ENGINEER,—Established kanten J Firm 
REQUIRES SERVICES of thoroughly 
HEATING ENGINBER, to Take C ot ‘Weatine 
and Cooking Section. Applicants must be of good 
address, be thoroughly experienced in all branches. 
and must be personally known to architects and con- 
sulting engineers, and able to ee business. To 
an energetic and reliable man a position is 
offered.—Write, giving fullest Ratettion salary re- 
quired, in confidence, to P1350, The Engineer Office 
P1350 «a 





1 eke .URGIST, JUNIOR, REQUIRED in Labora- 
i tory of Large Engineering Works, London dis- 
trict. Previous experience in Metallography 
sary. Age 18 to 21.—Address, stating ag:. expe- 
rience, and me. a. required, 1335, The haat Office. 

3354 





Rag MANAGER WANTED for Small Private 
Railway, abe to superintend traffic operations 








and take oversight of Reps Permanent Way, 
Locomotives and Wagons.-—~Address, with particulars 
of experience and salary required, 1354, The Engineer 
Office. 1354 A 
EPRESENTATIVE REQUIRED, London and 
district, for Woodworking Machinery —Send 
fullest parti¢ulars. stating ege, salary, and com- 
required, by 1 = Box R. 10, Algar’s, 58, Grace- 
chureh-street, EC Pi40l a 
R® SQUIRED by Tramway Compan in Brazil 
ASSISTANT ROLLING STOC SUPERIN 


TENDENT having experience of construction and 
equipments of Tramcars, age 30 to 40: knowledge of 
Portuguese desirable. Three years’ agreement, subject 


to renewal.—-Full particulars and copies Of testi- 
— to Box 956, c/o Judd’s, 87, Gresham-street 
ae. 1350 A 





Wy saz IMMEDIATELY, ¢ 548 CTIONAL 
STEEL WORK DRAUGHTSMA Sound 
theoretical knowledge and practical ~~~ of Steel - 
framed Buildings, Roofs, &c., absolutely essential 
Permanency for right man.—Apply, stating age, expe- 
rience, and salary required, to CHIEF ENG NEER, 
Vrew-Bear, reras aud o., Lid., Batversea Sveel 
Works, Wellington-road, Battersea, 8.W.11. No 
application can be considered unless full details are 
given with application. P1396 A 





Coe IAL MOTOR VEHICLE DRAUGHTS- 
MAN, with extensive knowledge of special equip 
ment, lifting ene, watering vehicles, tipping gear, &c. 
REQUIR RED by Firm of Motor Manufacturers in South 
of England. —Addtess, stating experience —_ salary 
required, 1374, The Engineer Office. 374 A 





Dy BROWN and SONS SEpRDFP.). Ltd., 
Lockwood, Huddersfield, REQUIRE the SER- 
VICES of LEADING MACHINE TOOL DESIGNER 
Applicants must be familiar with theory of Gearing 
and conversant with latest Gear-cutting Practice 
State age, full particulars of experience, and wages 
required. 1330 a 





RAUGHTSMEN.—BEFORE NEGOTIATING with 
Government Departments in connection with any 
post, PLEASE COMMUNICATE with the GENERAL 


SECRETARY. Association of Engineering and Ship- 
building agers temen, 96, St. George's - square, 
London, 8.W. 1169 4 














of CARRIAGE WORKS MANAGER on the sbove ; SMAN : 
Railway ge @ salary of a pe Cy on a mt thee a ye — Mate 9 
contract for two years. Pplication mus made 
on the official application form, which can ——— ———s saterences.—SSGpen, Pusi?, bar 2 Engineer 
together with ast of alifeations an . 
contact, Ste ene CEE erates EXGBNEEL, DPACGETSMAN REQUIRED. — Experience in 
‘gyptian soveroment, 4. -atrest. design and detail of Elevating and Conveying 
No allowances will be paid in addition to tne waiary Machinery. State age, experience, an “ ary required. 
mentioned. —Address, 1346, The Engineer Office. 1346 A 
+ ° ° - 
rban District Council of [EAUGBTSMAN REQUIRED, Ono Used to al 
KETTERING. sizes of Motor Marine Engines Must be 
APPOINTMENT OF PCIe ER AND thoroughly capable. State age. experience, and 
SURVEYO expected salary.—Adiress, 1326, The Engineer Office. 
1326 A 


APPLICATIONS are INVITED for the APPOINT- 

MENT of ENGINEER and SURVEYOR and WATER 
ENGINEER to the above-named Council. 

Candidates must be under 45 years of age and be 
Members or Associate Members of the Institution of 
Civil Engineers, or have obtained the Testamur of the 
Institution of Municipal and County Engineers. 

Commencing salary £750, rising by three annual 
increments of £50 to a maximum of £900 per annum. 

The appointment will be subject to the provisions 
of the Local Government and Other Officers’ Super- 
annuation Act, 1922 

The present holder of the office will relinquish his 

ppointment on the 30th June next, and the successful 
eandidate will be required to take up his duties not 
ater than ist June, as may be arranged. 

Further particulars and forms of application may 
” obtained from the undersicned. 

Applications, on the prescribed form, with copies of 
three recent testimonials, must reach me not later 
than Monday, the 25th day of January instant. 

Canvassing in any form will ——- 

JOHN BON 
( a to the Council. 











Council Offices, Kettering, 
th January, 1976 1268 
SITUATIONS OPEN 
\ TANTED, ENGINEER ESTIMATOR; © Aircraft 
experience desirable, but not essential Salary 
per week Address, 1352, The Engineer Office 
1352 A 
Ws a! or the East, an ENGINEERING 
OFFICE ASSISTANT. well versed in design of 
Sfeel Structures and Bridges, accustomed to taking 
it quantities, Dreparation of drawings from sketches, 
and required to supervise native draughtsmen Flec- 
trical, , ated rete, and General Engineering know 
edge an advantag 
Applicants should be between 24 and 30, single, 


ind should have served a practical apprenticeship to 
an engineering firm of repute 
re according to qualifications. 
Apply in writing with = particulars, WALKER, 
6, ‘Basinghall- street, E.0. 
Mark envelope ** Engineer for the Fast.” P1405 a 





UNIOR DRAUGHTSM an WANTED for General 


e Engineering Works, N.W. London. State age, 
experience, and salary expected Address, P1398, The 
Engineer Office. P1398 A 





\V AC pet TOOL CHIEF DESIGNER and ESTI- 
4 ATOR WANTED. Must have a thorough 
 .. in BL, Machine Tools for the production 
of Railway Rolling Stock. This position offers an 








excellent opportunity of future progress for 
thoroughly capable engineer. State age, full par- 
ticulars ef experience, and salary required — Address, 
1250, The Engineer Office. 1260 A 
UNIOR DRAUGHTSVMAN REQUIRE! with 
e experience in Conveyors and Elevators for dealing 
with packages, boxes, and general merchandise.-—- 


Address, 1334, The Engineer Office, 1334 «a 





WO JUNIOR DRAUGHTSMEN REQUIRED, with 
general teechanical and structural experience, for 
large works in the’ Midlands Only quick and 
accurate workers need apply —Address, 1383, The 
Engineer Office 1388 A 


nt FOREMAN WANTED IMMEDIATELY. 
ust be thoroughly accustom to modern 
at = Practice and a practical moulder in dry 
sand, loam and greensand castings up to 20 tons 
individual weight. Good knowledge of Machine 
Moulding Repetition Work desir ble Present 
foundry output approximately 150 tous per week, 
Apply ‘by letter only. stating salary required, « 
BLAKEBOROUGH and 80} 








and experience, J. 

Ltd., Hydraulic Engineers and Valve Makers, Brig- 
house, Yorkshire 1345 A 
JATTERN MAKERS, PERMANENCY for 





CAP- 
ABLE MEN. District rate.—Apply, P. J. 
SM'TH, 24, Wynyatt-street, Goswell-road, E.C 





=e 1196 A 
OOL MAK for Accurate Jigs and Fixtures : 
; » also MILL —TAYLOR HOBSON, L4td., 
Leicester. 1353 A 








affording scope and wide prospects.—Address, sat 
The Engineer Office. P1367 B 
| gee = (84), Sound Practical, Commercial and 
technical training, hope and abroad, DE- 
SIRES CHANGE. Position witb firm of inspecting or 
consulting engineers preferred. —Address, P1404, The 
Engineer Office. P1404 B 
XPERIENCED MECHANICAL ENGINEER, 
4 accurate machining, gear-cutting, erecting, Jigs, 


capable and active, WO KS FORE 
The Engineer Office. 
P1421 K 


drawings, &c., 
MAN.-—Address, P1421, 





VYENERAL MANAGER and CONSULTANT, Thirty 

® §6years’ successful technica! experience with well- 

known mechanical engineering firms in the Midlands 

and North, OPEN for RE-ENGAGEMENT; free 
very shortly,—Address, P1391, The Engineer Ofice. 
1391 B 





WORKS MANAGER or Similar 
plumbers’ brasswork. 
specialist in repetition 
Highest references .— 
P1397 B 


YENTLEMAN, 
® position, engineering and 
Good organiser and controller, 
and mass production methods 
Address, P1397, The Engtfneer Office. 


N 


estimator, 


references. 

N INING ENGINEER, SURVEYOR and 
(26) DESIRES rvOSILION, either 

or temporary. Experienced in the erection 





ACHINF. SHOP FOREMAN, Capable, Live Man. 
DESIRES SITUALION,; good organiser and 
modern methods, gen. exp.: good 
Address, 1411, The Office 
1411 B 


ASSAYER 
permanent 
and run- 


eng. 
Engineer 





EDUCATIONAL 
Cornet et. Be COURSES for Inst. C. .B.. 
Mech. E.. mn Univ. (Mat 
. LL ENGINEERING 
conducted by 
(Honours), 


B.Sc.) and 
nat oe ly 
EVOR W. PH B.Sc, 
> London, Assoc, Inst. ©.E., Ci 
Civil Bngineer, M.R.SI.. F.R.S.A., &. 


Sastened 
Also 
Day Tuition in Office. Excellent results at all 
Exams., comprising bundreds of successes 
mence at any a gs to 
va ULIPS. B.Sc ons.), 
J .E. TRAFFORD CHAMBERS: 
5s sovrn "JOHN. STREET. LIVER Bool. 
ee: No. 1118 Bank, Ex. 








EARN SURVEYING and LEVELLING.—Thorough 
4 practical instruction by expert. —E. MOUL tinie 
L.8.W. and §.P.D. Ris .), Hollybank, Woking. P1334e 





Semen BY Consnsronnence. 


Expert tuition in Mathematics, Mechanics, 
Machine Construction and Drawing, and for 
B.Se. (Engineering) and other examinations. 
Mr. J. CHARLESTON, B.A. 
(Hons. Oxon & Lond.). 


14, Elsham Road, Kessington, Loadon, W. 14 





AGENCIES 





AGENCIES 
LONG-ESTABLISHED CANADIAN COMPANY 
having an extensive connection with Government 
and municipal authorities ana commercial firms, 
DESIRE to SECURE AGENCIES from British Firms 
ee Tron or Steel Products. 

rARIO BRIDGE COMPANY, Ltd.. Toronto 
cane — P1305 pP 


GENCY.—APPLICATIONS are INVITED from 
é reputable Firms or Individuals who call on 
municipal authorities to take up on commission « 
SOLE AGENCY for the Sale of Sewage Machinery 
One in the South, Midlands, North of England, and 


A 




















ning of dressing plants, useful knowledge of oil | Scotland Must have good knowledge of modern 
engines. Willing to go ab oad if desired.—Address, | Sewage Disposal Treatment and Machinery .—-Address, 
P1415, The Engineer Office. 415 B 1329, The Engineer Office 1929 »b 
T° oh Ww At=s BOARDS AND COMPANIES.—RESI- GENTS WANTED.—ENGINEERING and METAI. 
DENT ENGINEER, shortly completing large A LURGICAL COMPANY, Schaffhouse (Switzer 
works, OPEN to CONSIDER OFFE to CARRY | iand) 1825 p 
OUT SCHEMES, direct labour or contract.—Address, 
P1399, The Engineer Office P1399 & NGINEER, AMI. Mech. E. (Newcastle Office), 
with, oound — — oe gge aw in 
TH. EX.,. G.I. MECH. E., 30 Years of Age, Good | mechanical and genera] engineering. also com 
\ all-round ros experience in shops and | mercia) experience, REQUIRES CONSULTING WORK 
D.O. design, SEEKS EMPLOYMENT on technical or | 4” WO or THREE additional AGENCTES to firms 
D.O. staff.—Address, P1406, The Engineer Office of good repute.—Address, P1390, The Engineer Office 
’ P1406 B P1390 DP 
FORKS PRODUCTION ENGINEER (33) SEEKS MRM Specialising in High-class Vertical Steam 
V ASSISTAN® WORSCS MANAGER or similar Boilers DESIRES to NEGOTIATE BELLING 
POSITION. London district preferred : to| AGENCIES with established firms at home and 
control of staff, planning, tool design, shop expe-| @broad. Standard sizes stocked and ‘special terns 
rience, energetic.—Address, P1414, The ee 7? Office quotes large buyers.—Address. 1219, The mae 
"1414 B tice 





t Years’ Works 
years design 


4), AC.G.L1., 
engireering, 2 


OUNG ENGINEER ( 
experience general 


Y 








and planning, DESIRES POSITION offering scope 
for advancement.-Address, P1412, The Engineer 
Office. _ Pi4i2 B_ 

S DRAUGHTSMAN: Good Practical and D.0O. 
A experience, technical Indentures and testi 
monials Address, P1418, The Engineer Office 

P1418 & 

YHIEF DRAUGHTSMAN, Capable and Energetic 
( organiser and supervisor, with varied practical 
experience in general mechanical engineering, of gound 
training in machine design and mathematics, SEEKS 


Engineer Office 
P1423 
we Engineer’s Improver (19), SEEKS 


aaa POSITION ; 3 yrs. mach. shop 
. Lakefield-road, N. 22 P1403 B 


CHANGE Address, P1422, The 


HU TC ME SON, 
I RAUGHTSMAN 
student, 


London district, 
references .— Address, 








Keen, Willing 
sKS POST with General Engineers, 
for training to be advanced. Good 
P1423, The Engineer Office 
P1423 & 


RAUGHTSMAN (Senior) SEEKS CHANGE. Fully 
experienced in general engineering and con- 
Yersant with up-to-date methods of production. 
Responsible position required.—Address, P1392, The 
Engineer Office. P1392 B 


(Junior of 20), 


my 
tt 











PARTNERSHIPS 





IF YOU ARE SEEKING 
A PARTNER or PARTNERSHIP 


er wish to buy or sell « 


BUSINESS or WORKS 
Write: 
WHEATLEY KIRK, PRICE & CO., 
46, Watling Street, 
London, E.C. 4. 
Established ever 70 years. 





*OUND, Well-established MANUFACTURING BUsI- 
\ NESS (London), valuable process and 
with enormous orders in hand, REQUIRES ACTIVE 


PA -TNER with £1000 capital, fully secured. Every 
investigation by solicitors and accountants. -Address, 
P1424, The Engineer Office. "1424 © 





PARTNERSHIP 
PLENDID OPPORTUNITY for a Goud Practical 
S Man as MANAGING PARTNER, with capital. 
in a well-established General Engineering Business in 
West of Encland. Turnover seven to ten thousand per 


annum. 
Full particulars from Messrs. DUNN and me 





OHN COCHRANE (BARRHEAD). Litd., Engineeis 
e and Merchants, Barrhead, Scotland, established 
over 75 years, are PREPARED to ACT as AGENTS 
for Firms desiring representation in Seotland and 
North of England 1361 bP 





( LD ere e eee ee FIRM of MANU- 
RACTURBRS’ AGEN SEEKS REPRE 








SENTATION of repvtable and thoroughly up-to-date 

Firm manufacturing Steel Stampings Excellent 

opportunity for firm whose prices are competitive 

Address, P1419, The Encineer Office P1419 pb 
ESTING MACHINES. 

AGENT WANTED to SELL MY TESTING 
MAC WG and APPARATUS.—Reply to Dyvr.-Ing 
G. WAZAU, Oslo, Norway, giving full credentials. 

S17 p 
PATENTS 





ATENT YOUR INVENTIONS, 
Geods Advice, handbooks, 
—B. T. KING, C.1.M.E. (Regd. Patent Agent, G.B.. 
U.S.A., and Canada), 1464, Queen Victoria-street. 
London, E.C. 4. 88 years’ references. 1166 8 





HE PROPRIETOR of BRITISH PATENT No 
140,186, dated February 25, for. relating tu 
‘Improvements in Lock Nuts and Method of 
Constracting the Same,” is DESIROUS oe ENTER ING 


into ARRANGEMENTS by way of a LICENCE or 
otherwise on reasonable terms for the pur of 
EXPLOITING the above pret and ensuring its 


-All inguiries to 


ractical working in Great 
Dilinois. 
125 


. SINGER, Steger Building, "Chicago. " 
" 





151,901, dated March 17, 1920, relating to * oe: 
proven in Mixers for Mixing Sand in Found 
DESIROUS of ENTERING into ARRANGE MENTS 
by LICENCE or otherwise on reasonable 
terms for 


haa PROPRIETOR of BRITISH PATENT No 


way of a 4 
the purpose of EXPLOITING the above 
patent and ensuring its practical working in Soe 
Britain.—Al! inquiries to be addressed to B sING ER. 
Steger Building, Chicago, Iilinofs 1319 





PROPRIETOR of BRITISH PATENT No. 
dated February 2, 1022, relating tv 
is DESIROUS of ENTERING into 
ARRANGEMENTS by way of a LICENCE or othe 
wise on reasonable terms for the purpose of EX 
PLOITING the above patent and ensuring its practical 
working in Great Britain.,-All inguiries to be 
addressed to B. SINGER, 28, East Jackson Bivd., 
Chicago, Dlinois« 1338 4 


4 les E 
197,002, 
* Wave Motor.’ 





FOR SALE 





NEW & SECOND-HAND IR. H, NEAL & Oo. Ltd. 


RAILS |e 


EALING, 
AND 





LONDON, 
W.5 






































Solicitors, Exeter. < ~ R ~ 
MISCBLLANEOUS 2 L E E I 3 
LOOP WATER, IRRIGATION. LAND DRAIN- OU WILL BE INTERESTED IN OUR 
F GE, &c.—VYATENTEE of simplified Gas Fuel. ANNOUNCEMENT ON PAGE 34. 
Pistonlesa Pump (Direct Explosion System), syitable GEO. ~ ah SONS and ao Lid., 600, Com- 
H Es YY, heavy volume pumping, DESIRES MEET | mercial a, 14 
MANT *TURERS with view oo El Sid 
Wilf and oan capital for approved. scheme. Suction syne “ e. by 5ft,. Insured 100 Ib 
lift in smaller sizes, a pump emfnently suitable India. 1OCHRAN BOLLER, 11ft. by Sft.. Ins : 
Egypt, and Colonies, also land subsidence drainage cheap.— Address, 1369, The Engineer } hk 
schemes .—Addtess, P1420, The Engineer = s iw r. . ath 
ne oe ROSS COMPOUND ROBEY ENGINE, Cylinders 
‘ Cc 12in, and 20in., drop valves Address, 1365, 
FOR HIRE The Engineer Office. 1365 G 
Ss OUND ROBEY ENGINE, isin. and 
FOF, BEBE, ROMPS and WELL-BORING TOOLS eee cee ent cal, drop vaives.—Adtvess, 1900. 
Tractors’ Deep Wells, &c., Bin. The Engineer Office 1366 « 
dia,—R. Tn CHARDS and CO., Upper Ground -stret, 
don, §.8. ‘Telephone Ne. 978 Hop. ¢ [.CONOMIC BOILER, 14ft. Gin. by 7ft. 6in., Insured 
4 1301b. Accept £140 on rails, Glasgow. — Address. 
Fee SALE or HIRE, ELECTRIC MOTORS. 1368, The Engineer Office. 1968 a 
to 10 S00 HF PORTABLE STHAR ENGINES. 
from 8 to 40 H . . = 
PUMPS, MACHINE TOOLS of every description: | For continuation of For Sale Adver 
reasonable — Gn ee delivery, wince 2 ts 3 
WILLIAMS a SONS. or’ 
‘London, B.C. Tel., City 3938, tisements see page 
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Wireless Patents. 


A NOTICE has been issued by the Marconi Company 
to the effect that all persons, whether supplying or 
receiving by way of sale; gift or exchange, unlicensed 
broadcast receivers, embodying patents controlled 
by Marconi’s Telegraph Company, are liable to legal 
proceedings for infringement. Such a sale or transfer, 
the notice states, should not take place until the 
appropriate patent royalties have been paid to the 
company. Apparently there is‘a growing tendency 
on the part of some wireless manufacturers to produce 
parts of sets in such a way that it is a very simple 
matter indeed to produce a workable set. At least 
one well-known firm of wireless manufacturers has 
given up making complete sets, because it was found 
that other and smaller firms were not paying royalties, 
and no action was taken. Apparently, however, it 
is the intention of the Marconi Company to adopt 
a different attitude in the future, and that even 
amateurs who desire to sell or give sets to their friends 
will have to pay royalties. 


Railway Development in Russia. 


SoME interesting particulars regarding the re- 
building and the future of the railways in Russia 
were given by Professor G. Lomonossoff, who is at 
present in England, in a recent interview granted to a 
representative of the Manchester Guardian. Quite 
naturally, Professor Lomonossoff referred to the 
Diesel-electric locomotive built on his system which 
was described in our issue of November Hth, 1924. 
Up till January this locomotive has covered over 
30,000 miles on Russian railways, three trips to the 
Caucasus being made. A second Diesel locomotive, 
built at Leningrad by Hackel, is now being tested, 
and the Soviet Government has announced an open 
competition for such locomotives. In general, we 
gather that the year 1925 marked a great advance in 
the reconstruction of the Russian railways, which may 
now be said to have entered on a period of normal 
development. Over 450 steam locomotives are under 
construction in Russia, whilst orders have been 
placed for 40-ton capacity wagons. The question of 
fitting goods trains with automatic brakes is being 
considered, and at the present time experiments are 
being conducted in the Caucasus with brakes of the 
Westinghouse, Knorr and Kazantzeff types. In order 
to maintain the present system of 46,000 miles, 
about 300 locomotives a year will be required, and it 
is now proposed to extend the system by building 
about 3000 miles of railway per year. The only help 
which can be received from abroad will be through 
orders for locomotives and railway material, including 
bridges, if satisfactory terms of credit can be arranged. 
If is with interest that we learn that the railways in 
European Russia show a good profit, which, however, 
is needed to balance the loss on some of the Asiatic 
Russian lines. Professor Lomonossoff quoted Sir 
Henry Thornton as saying that in ten years’ time 
there will be no steam locomotives, either in America 
or Russia. 


The Autogiro. 


THE new form of flying machine, known as the 
Autogiro, which was invented by the Spanish engineer, 
Sefior de la Cierva, was brought to this country at 
the instigation of Major Wimperis, of the Air Ministry, 
and, as we reported in our issue of October 23rd, 1925, 
was shown by Mr. Courtney at Farnborough to be 
capable of doing much that was claimed for it. The 
military rights of the invention were, it is understood, 
offered to the British Government. The offer expired 
with the end of the year, and although the Air Ministry 
is interested in the invention to the extent, it is said, 
of investigating its principles on an experimental and 
mathematical basis, it would appear that no effort 
has been made to secure the use of the system for the 
exclusive benefit of this country. The machine, it is 
announced, is to be taken to France next week, and 
demonstrated before the French military authorities. 
Five machines embodying the Autogiro principle are, 
we learn, now being constructed in this country. 


Wireless Telephony. 


At a meeting of the Institution of Electrical Engi- 
neers held on Thursday, January 7th, Captain P. P. 
Eckersley delivered a lecture on “ Past, Present and 
Future Developments in Wireless Telephony.” It 
was unlikely, he said, that wireless telephony would 
ever be used on a very extensive scale for general 
communication purposes, one of its main drawbacks 
being that the two side bands of the modulated carrier 
wave occupied too much of the frequency range avail- 
able in the ether. Reference was made to the single 
side band system as adopted by the Post Office for 
communication with America, but in the lecturer’s 
opinion the future of wireless telephony ley mainly 
in its application to broadcasting. If wireless tele- 
phony had any other important application it was 
that of linking up Jand lines, and in this connection 
he suggested its use for linking up islands with the 


mainland. Referring to the wave length difficulty, 
Captain Eckersley said that there was now a con- 
siderable number of broadcasting stations in Europe, 
and they had to be fitted into some great scheme. 
Future development would be in the direction of 
fewer stations of high power. The only real solution 
to the present difficulty was to make one station 
do the work of five or six by using higher power than 
had been employed hitherto. Under a scheme which 
he had suggested the less important stations would 
work on the same wave lengths, and there would then 
be no audible heterodyne note. At distances up to 
about one-tenth of the space between the two nearest 
stations—assuming each to be of about the same power 
—the two separate programmes did not interfere 
with one another. By way of experiment he had 
recently put the London station on the same wave 
length as the Bournemouth station, and tested the 
effect with a receiving set.on a motor car. At five 
miles from Bournemouth there was no interference 
with the local programme. At ten miles there 
was a noticeable effect during the intervals of the 
programme, and at fifteen miles there was definite 
interference from London. ‘ 


New Floating Dock for Singapore. 


AN important development is foreshadowed in 
connection with the naval development scheme at 
Singapore. Apart from the huge graving dock which 
is to be constructed for the simultaneous accommoda- 
tion of two capital ships of the largest dimensions, 
the new base is to be provided with a floating dock, 
also capable of taking the heaviest vessels of the Fleet. 
Hitherto it had been understood that the second of 
the ex-German floating docks delivered to this country 
would be sent out to Singapore—the first is. now 
attached to the dockyard at Malta—but it appears 
that an entirely new structure is to be built for use 
at the Eastern base. This dock will have a lifting 
capacity of 50,000 tons, and in general design may 
resemble that which is now stationed at Southampton. 
Preliminary conferences have taken place between 
Admiralty experts and representatives of the leading 
shipbuilding firms in this country with a view to 
determining points of detail. As soon as these points 
have been settled, tenders for the work will be invited. 
It is reported that the structural elements of the dock 
may be shipped to Singapore and assembled there, 
thus obviating the risks inseparable from the towage 
of the completed dock over a distance of 8000 miles ; 
but this is a question not yet decided. In any case, 
| the placing of the contract will be an important indus- 
| trial event, for it will certainly be stipulated that 

British steel only must be used. The cost of the new 
dock is unofficially estimated at £1,000,000. 








A Large Timber Order. 


FoLLowInG last week’s announcement that in all 
future contracts for steel goods the London and 
North-Eastern Railway would insert a clause requiring 
the goods to be of British manufacture and of British 
steel, comes the news that one of the railway groups 
has placed in Canada an order for 26,000,000ft. of 
Douglas fir for use as sleepers. The British Columbia 
lumber industry, it is reported, has been enabled to 
meet this order with the help of the low rates of freight 
and the special services arranged by the Canadian 
Government “Merchant Marine, the boats of which 
service carry most of the Province’s timber by way 
of the Panama Canal. How large is the order just 
placed may be judged from the fact that in 1923 the 
total export of British Columbia timbers to this 
country only amounted to 16,000,000ft. Last year, 
however, the quantity shipped amounted to 
66,000,000ft. The placing of this order in Canada 
breaks a long tradition, for almost invariably in the 
past sleepers for British railways have been made 
from Baltic pine. 


The Royal Aeronautical Society. 


On Tuesday last the Royal Aeronautical Society 
celebrated its sixtieth anniversary by holding a 
conversazione in the galleries of the Aeronautical 
Section of the Science Museum at Kensington. The 
guests were received by Air Vice-Marshal Sir Sefton 
Brancker. During the evening Sir Samuel Hoare made 
acknowledgment of the place of distinction held 
by the Society with regard to British aeronautics, 
whilst Mr. J. E. Hodgson, the honorary librarian, 
gave a brief account of the history of the Society. 
It was at a meeting held on January 12th, 1866, with 
the Duke of Argyll in the chair, that the Aeronautical 
Society was formed. Among its first members were 
Mr. John T. Delane, then editor of the Times; Sir 
James Brunlees, the constructor of Avonmouth 
Dock ; James Nasmyth, the inventor of the steam 
hammer ; and Sir William Siemens. The first meeting 
was held on January 27th, 1866, at which Mr. F. H. 
Wenham read a paper on “ Aerial Locomotives and 
the Laws of Flight.” In June, 1868, the Society’s first 
aeronautical exhibition was held at the Crystal Palace, 
and, turning to our issues of that year, we find an 
interesting account of the light aeroplane steam engine 
for which John Stringfellow was awarded the prize 
offered by the Society. Complete with boiler and 
fuel it only weighed about 16} lb., and was designed 





to develop about one-half horse-power. The engine 





had a 2in. cylinder with a a stroke of 3in., and it was 
used to drive two propellers each 3ft. in diameter. 
By this means horizontal motion was obtained, the 
vertical support being supplied by three superimposed 
planes, built on the principle suggested by Mr. F. H. 
Wenham. On Tuesday evening members and guests 
had an excellent opportunity of inspecting the exhibits, 
which showed the advance made in aeronautical 
science during the last sixty years. The Royal Aero- 
nautical Society is about to enlarge its programme of 
activities, and it is hoped that considerable support 
will be forthcoming. Sir Sefton Brancker was able 
to announce that the Government had agreed to set 
aside £250 a year for five years to assist the Society 
in the development of its new schemes. 


The New Hampstead Tube Link. 


THe work connected with the extension of the 
Hampstead tube line to Waterloo and Kennington, 
and the partial reconstruction of Charing Cross 
Underground Station, has now reached a stage which 
demands some readjustment of the train service. 
It is announced that from January 25th until the 
work is completed—-probably three or four months 
all Highgate trains will terminate at Stroud Station, 
and only the Golder’s Green and Edgware trains 
will continue the service to Charing Cross. Such an 
arrangement will enable the existing loop tunnel to 
be sealed off, and filled where the new south-bound 
tunnel passes through it at an angle of 60 deg. On 
the south-bound line a large tunnel will be first 
driven through which the smaller tunnel will pass, 
the intervening space between the concentric seg- 
ments being filled with solid concrete. Special pre- 
cautions will be taken to ensure the stability of the 
cast iron segments at the points where the old and 
new tunnels meet by providing a backing of solid 
concrete which will be impervious to water and will 
resist very great pressure. The contractors for the 
work are the Metropolitan Tunnel and Public Works 
Company, Ltd., and the whole of the operations, 
which will be carried out under compressed air, are 
to be conducted under the supervision of Mr. H. H. 
Dalrymple Hay, the railway company’s consulting 
engineer. 


Airship Development at Home and Abroad. 


In the light of the recent announcement that for 
reasons of economy the projected experimental flight 
of airship R 33 to Egypt and India has been aban- 
doned, and that only the essential members of the 
crew and staff are to be retained, we can hardly look 
forward to immediate airship development at home. 
True it is that considerable interest centres around 
the large airship R 101, in which it is reported Beard- 
more high-speed heavy-oil engines are to be installed. 
It is understood that they are to be seven in number 
and of 600 horse-power each. Some time will of 
necessity elapse, however, before that ship is ready 
for her trials. Abroad, on the Continent as well as 
in America, the problem of the best gas for the 
inflation of airships, and means for its conservation, 
is being worked upon. It is well known that helium 
is, or was up to the date of the disaster to the Shenan- 
doah, largely used on American airships, and that 
on every trip a considerable waste of this rare gas 
takes place. In Germany two scientists, Peters and 
Schlumbohm, propose to make the airship ascend 
or descend by heating and cooling the helium gas 
electrically, so that it expands or contracts, and 
inflates or deflates the envelope. The system is 
said to be a simple one, which works in conjunction 
with the propelling engines. Another proposal is 
to insert an auxiliary cell, filled with hydrogen, in 
every helium gas compartment, which cell would be 
fitted with a release pipe connected to the atmosphere 
and led clear of the envelope. Some American 
designers look to the heavy-oil engine to make possible 
the safe use of hydrogen, with its increased cruising 
radius, instead of helium, which would be reserved for 
naval airships. 


The Trade Returns for 1925. 


Tue Board of Trade returns for foreign trade 
which were issued on Tuesday, the 12th inst., give 
the trade figures for December last, and the whole 
of 1925, and are in some respect: disquieting. 
During last year the imports amounted in valus to 
£1,322,858, 167, an increase of £45,419,023 over the 1924 
figures, while the exports, in value £773,086,410, fell 
£27,880,427 as compared with those of the previous 
year. The adverse trade balance for 1925 was 
£395,360,790. During the month of December we 
imported more than double the value of the goods we 
exported. Some consolation no doubt may be drawn- 
from the fact that nearly half our imports were raw 
materials, but as far as machinery is concerned, it is 
generally known that the value of imported machittes 
tends to be greater than the value of exported 
machinery, showirgz that expensive machines and 
apparatus which might well be made in this country 
are still bought abroad. The detail returns do show, 
however, that according to the export figures some 
trades were more prosperous during 1925 than in the 
precsding year, and included in such are the non- 
ferrous metal, cutlery and hardware, electrical 
apparatus and machinery sections, all of which show 
an increase in the value of the goods exported. 
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The Construction of the New 
Oswald-street Bridge, Glasgow. 


W. L. SCOTT, Assoc. M. Inat. C.F. 


\ DESCRIPTION of the new Oswald-street bridge 
at Glasgow may be grouped under two heads—-design 
and construction. 

There are many points in both which are of special 
interest, owing to their novelty, and of value because 
of their simplicity and consequent economy. The 
following deals with the erection of the structure, 
particularly the construction of the river and abut- 
ment piers and their foundations. It is necessary to 
enable the reader to follow the reason for the type of 
construction adopted, to explain briefly both the con- 
ditions specified prior to the preparation of the design, 
and the natural conditions obtaining at the site. 
They were as follows : 

(1) The proximity of other bridges made it 
necessary to fix the position of the river piers so 
that the fairway of river and other craft be main- 
tained. In consideration of this, permanent areas 
of waterway were specified, as well as the profile 
of each of the span soffits and the maximum width 
of the river piers. 

(2) The levels of the bridge roadway throughout 
its length were laid down, they being governed 
by the approaches and required gradients. 

(3) Owing to the near proximity of the Caledonian 
Railway bridge, the maximum depths to which 
the foundations could be carried were also specified. 

(4) The possibility of the heaviest type of marine 
boiler being conveyed across the bridge made it 
necessary to allow for the occasional passage of a 
load of 120 tons on four wheels, in addition to 
ordinary tramway cars and other vehicular traffic. 


Several other requirements affected the design of 
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Granite Setts 


of the bridge is 80ft. between parapets, and the total 
length 420ft. The bridge is on the “ skew,”’ the angle 
between the river and abutment piers and the bridge 
centre line being 79 deg. 

Having regard to the maximum width and depth 
of foundations permissible for the river piers, it was 
evident that, apart from other considerations, the 





FIG. 1 MODEL OF 


superstructure must be designed in such a way as 
to impose no unbalanced ‘lateral thrust of appreciable 
magnitude upon the river piers. It is possible that a 
widening of the foundations below the river bed 
would have been permitted, but that would have 


inevitably been costly, without any corresponding 
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platform is entirely separated from the piers, contact 
being in the form of cast steel roller bearings inclined 
at the river piers so that their rolling paths are circular 
about the centre of the pier supports at foundation 
level. Under no condition therefore can the founda- 
tions for the river piers be excentrically loaded. At 
the abutments the roller bearings are inclined so as 
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THE NEW OSWALD-STREET BRIDGE, GLASGOW 


| partially to balance the thrust from the earth filling 
| behind. The supports for the river pier, and abut- 
ment lintol beams, consist of circular reinforced 
concrete caissons, 20ft. diameter and Ilé6ft. 6io. 
diameter respectively. 


H.W.O.8.T. level is slightly below the top of the 
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the work, such as providing for large pipe mains, 
tram ducts, and the decision entirely to face the 
work with granite, but those enumerated above were 
the controlling factors. The first three of these 
factors fix the profile of the bridge, which may be 
seen in Fig. 2. This profile conforms exactly with that 
specified by the city engineer. Little consideration 
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FIG. 2- HALF LONGITUDINAL SECTION OF THE BRIDGE 


advantage. A careful study of the foundations, taking 
into consideration the available information regarding 
strata, &c., resulted in a decision not only to preclude 
side thrust from the superstructure, but also to ensure 
a uniform pressure upon the foundation under all 
conditions of loading. “4 

Bound up with this problem are the effects of 
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river pier lintols, and L.W. is at the bottom of these 
beams, which, it may be noted, are granite faced. 
The caissons penetrate about 36ft. into the river bed 
and finish at L.W. level. The average depth at L.W. 
adjacent to the piers is 9ft. The walls of the river 
pier caissons have a uniform thickness of 49in., and 
after the caissons were sunk their interiors were filled 





F1G. 3--SINKING ONE OF THE PIER CAISSONS 


will be required by engineers conversant with bridge 
design to appreciate the serious difficulties involved 
in the design of the superstructure. It may be men- 
tioned that the maximum constructional depth avail- 
able at the crown of the 166ft. centre span is about 
4ft. 8in. Moreover, a large proportion of that depth 


is required for the accommodation of the pipe mains 
and tramway ducts already mentioned. The width 


temperature and shrinkage of concrete in a bridge of 
this length. The final arrangement of the bridge 
superstructure provided for the various factors 
mentioned above, with practically,no interference 
either with the architectural treatment or the con- 
tinuity of roadway surface, these latter being both 
regarded as important points. The general arrange- 
ment adopted may be seen in}Fig. 2. The bridge 





FIG. 4 INTERIOR OF SOUTH RIVER PIER COFFERDAM 


| for a height of 13ft. with Portland cement concrete, 
| After several methods of construction had been 
| studied and rejected, the following was adopted and 
| carried out with complete success and the utmost 
simplicity. Upon a movable platform situated near 
| the bridge on the north side of the river, the cutting 
| edge and the outer shells of the caissons are cast. 
‘These outer shells are 6in. thick, and reinforced 
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laterally in the form of a continuous spiral, and 
vertically by a single layer of rods which may be 
seen projecting from the caisson in Fig. 5. A tem- 
porary bottom is inserted at a level about 8ft. above 
the cutting shoes, and this is made in sections so as 
to facilitate its removal. 

The platform supporting the shell is lowered by 
means of hydraulic jacks as the latter is constructed, 
and this is continued until it attains such a height 
as will provide a sufficient freeboard at H.W. when 
the caisson has been grounded. At a suitable high 
tide the caisson is floated off the stage and ‘‘ warped ” 
across into its final position. Immediately the caisson 
is in position, the work of adding an internal lining is 
proceeded with. That is done by means of precast 
concrete rings arranged in such a way that the con- 
crete hearting completing the wall thickness of 49in. 
can be deposited in annular compartments, enabling 
control of this loading to be kept when the caisson 
is being sunk. 

As the tide ebbs the caisson gradually settles into 
the river bed some few feet, and at this time the 
caisson is gradually flooded and the temporary bottom 
removed. In this state the top of the caisson shell 
is a few feet above H.W., and from the staging embrac- 
ing it the shell is added to as the caisson sinks. The 
latter operation is carried out by grabbing in the usual 
manner, and is controlled partially by the placing of 
the concrete described above and partly by pumping, 





FIG. 5- REINFORCEMENT RODS PROJECTING UPWARDS FROM CAISSON 





FiG. 6 TIMBER COFFERDAM ON CAISSON 


which consists of maintaining a difference in level 
between the water inside and outside of the caisson. 
The sinking of each caisson is carried on as con- 
tinuously as possible, as are also the simultaneous 
operations of adding to the concrete shell above high 
water level and bringing up the internal thicknessing 
above low water level. When the completed wall of 
the caisson reaches the ultimate height required a 
concrete platform is constructed and a section of the 
timber cofferdam erected on this, the whole being 
sunk with the caisson from high to low water—see 
Fig. 6. This is carried out for each of the caissons 
at the river piers. and when complete in this state 
consists of the caissons finishing at low water, sur- 
mounted by a series of large boxes closed on all four 
sides and extending from low water to a few feet 
above high water. At convenient low tides the 
horizontal concrete platforms are connected by pre- 
cast concrete slabs and the timber sides of the coffer- 
dam sections united and sealed. The temporary 
bulkheads are then removed. By this means a com- 
plete’ water-tight cofferdam, in which to form the 
massive reinforced river pier lintol beam, is obtained. 
An interior view of the south river pier cofferdam is 
given in Fig. 4, which shows clearly the method 
employed for strutting the sides. The concrete seal 
at the bottom of the caisson, already mentioned, is 
deposited as soon as each caisson is founded. This 
concrete is, of necessity, placed under water, and to 





eliminate any possibility of trouble from that source 
a concrete rich in cement was employed. An examina- 
tion of the concrete seal, after pumping out the con- 
tained water, showed it to be of excellent quality 
and perfectly water-tight. 

The lintol beam is constructed with a facing of 
granite, the concrete being built up with the granite 
work—see Fig. 2. The top of the lintol beam is above 
high water level, so that all tidal work, in the accepted 
sense, is avoided. These operations have been carried 
out as described above with complete success by 
Messrs. Melville, Dundas and Whitson, the contractors 
for the work, and with an accuracy of construction 
which is truly remarkable. This will be appreciated 
when it is stated that the maximum calculated error 
in the level and position of the south river pier is 
less than fin. The abutment caissons are constructed 
in a similar manner, except that in this case the shell 
is manufactured on a rigid stage adjacent to its final 
position and shifted by tackle into place. The sinking 
is then proceeded with as described above for the 
river pier caissons. 

An interesting feature in the river and abutment 
lintol beams is the provision of an inspection gallery 
with the necessary access chambers. These inspection 
galleries are to enable the cast steel roller bearings on 
which the superstructure bears to be periodically 
observed and painted see Fiz. 7. As the super- 
structure is separated entirely in the horizontal 





Gas Engineering in 1925. 


THE industry associated with the production and 
supply of towns’ gas continues to exhibit a vitality 
which can only be regarded as remarkable when con- 
sidered in conjunction with the rather depressing 
trade conditions which prevailed during the past year. 
With the gas industry it is not possible to judge of 
the degree of prosperity from a consideration of 
profits earned or dividends paid, for such items are, 
of course, controlled by legislation framed to protect 
the consumer. The only true criterion is therefore 
the rise or fall in the total demand throughout the 
country for the commodity. In this respect some 
remarkable progress has been registered throughout 
the past couple of decades, during which period con 
sumption of gas in this country has increased by 
nearly 100 per cent., while it is estimated that the 
number of persons now dependent upon this source of 
energy is no less than 36,000,000. As exemplifying 
the magnitude of the industry, it is instructive to 
put on record a series of figures which appeared in 
evidence given before the Coal Commission in the 
autumn. Mr. D. Milne Watson, the governor of the 
Gas Light and Coke Company, in emphasising the 
dependence of gas-making interests upon a cheap 
supply of coals of the requisite character, poimted out 











FIG. 7 VIEW ALONG INSPECTION GALLERY 


direction from the abutment and river piers, provision 
has also been made to drain river water, which, 
during an abnormal tide and high wind, may con- 
ceivably enter the inspection chambers from above. 
Throughout the whole of this work a concrete mixture 
of approximately 1:1}:3 is being employed, the 
exact proportions of the larger aggregates being 
adjusted to suit the precise gradation of these 
materials. 

The entire bridge is to Considére design, in con- 
formity with the detailed requirements of Mr. Thomas 
Somers, M. Inst. C.E., city engineer, Glasgow. 








A But to authorise the construction of certain new 
works for improving the harbour of Dover and to increase 
the Board's borrowing powers by £1,000,000, has been 
deposited for introduction into Parliament next session. 
The Bill proposes to abandon the construction of 
the spur on the eastern side of the Admiralty Pier exten- 
sion, and to authorise the construction of a sea wall, 
250 vards in length, commencing at the eastern end of the 
Admiralty Pier extension and terminating at the south- 
western end of the South Mole. Within the inner face of 
the Admiralty Pier extension and along the inner face of 
the South Mole, it is proposed to construct two shipping 
berths, 900ft. and 700ft. in length respectively, with three 
lines of railways running along the shipping berths and 
the inner face of the South Mole, and connecting with the 
existing railway on the Admiralty Pier extension. 


that the gas industry now utilises annually more than 
18 million tons of coal, from which is produced some 
285 thousand million cubic fect of gas. The tota! 
number of gas meters now in use is 8} million, and 
of this number rather more than 4} million are of the 
slot variety, a fact which plainly illustrates that gas 
has every right to the claim of constituting the poor 
man’s fuel. The capital now invested in the industry 
is over £160,000,000, the hands employed amount to 
some 100,000, and the annual wages roll totals no 
less than £15,000,000. 


Gasworks and Low-temperature Carbonisation. 


One of the outstanding developments of recent 
vears has been the change of attitude exhibited by 
gas engineers towards the process of low-tempere- 
ture carbonisation. In the early days of the process 
it was regarded almost with hostility by those agso 
ciated with high-temperature methods, but although 
the latter school is as yet by no means convinced that, 
commercially, the production of smokeless fuels is 
feasible proposition, it has begun to veer towards the 
opinion that if low-temperature distillation is to 
become an accomplished fact on a large scale, then 
it should be the duty of the gas undertakings. with 
their unusual facilities, to include it in their pro 
gramme. It is not surprising to find therefore that in 
certain districts arrangements have been made by gas 
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undertakings to incorporate plant of the kind, the 
most notable instance being the Maclaurin unit which 
has been laid down at the Dalmarnock works of the 
Glasgow Corporation gas department. This plant 
was put into operation during the year, and it was 
therefore possible to obtain a series of instructive 
data from its working. The present plant comprises 
a battery of five carbonising units, each of which is 
designed to deal with 20 tons of coal per day, but it 
was announced that as soon as the necessary experi- 
ence in practical working has been obtained, the plant 
will be considerably enlarged. The quantity of gas 
made per ton of coal regulates the type of coke pro- 
duced. Black smokeless fuel is produced with a make 
of gas between 25,000 cubic feet and 30,000 cubic 
feet, and the grey type when the gas yields are over 
30,000 cubic feet per ton of coal. From the Scotch 
coals tested, which contained from 6 to 10 per cent. 
of moisture and from 30 to 35 per cent. of volatile 
matter, about 55 per cent. of smokeless fuel has been 
obtained. Before the coke is withdrawn it has to be 
cooled, and for this purpose steam is blown through 


the discharging chambers. The steam first cools the | 
| subjected at once to what might prove to be the most 


coke and is then itself decomposed into water gas as 
it approaches the combustion zone. The calorific 
value of the water gas is about 300 B.Th.U. At the 
combustion zone, air saturated with water vapour 
maintains the temperature by consuming a portion 
of the carbon in the coke, producer gas being thereby 
generated. This hot producer gas, passing up through 
the charge, supplies all the heat necessary for carboni- 
sation. 

During the year Dr. C. H. Lander, the Director of 
Fuel Research, drew attention to the number of 
different types of low-temperature retorts which have 
been experimented with at the East Greenwich research 
station, and he described the latest. and appa- 
rently the most successful, method whereby carbonisa- 
tion is effected in vertical cast iron retorts, the design 
of which is based on shale practice. Blends of coal 
are used and a steady throughput of 6 tons per day is 
obtained. Certain difficulties which were experi- 
enced in the setting appeared to be of a minor nature, 
and a new setting is now in course of erection, with 
which it is hoped that a greater throygh-put will be 
obtained. The retorts are simple, While éapital and 
labour charges give every promise of being low. A 
line Of development from which important knowledge 
may be expected to acerue is the problem of the correct 
blending of different types of coal. The annual report 
of the Fuel Research Board drew attention to the fact 
that the practice of crushing and blending coals in 
order to produce homogeneous metallurgical coke 
was not new, but close study of it had led to the im- 
portant discovery that the strueture of coke could be 
controlled with considerable effect by blending a too 
fusible with a less fusible or infusible coal, and that 
in this way not only coke with wide varieties of 
structure could be obtained, but coals could be used 
successfully which by themselves would be unsatis- 
factory or useless for coke-making. The mothod of 
blending coking and non-coking coals has, in fact, 
made it possible to produce a robust easily ignitible 
coke capable of withstanding transport. The gas 
industry bas continued to watch all these develop- 
ments with unusual eagerness, and although one or 
two praiseworthy pioneer attempts in the direction 
of producing special smokeless fuels can be pointed to, 
it has to be acknowledged that as a whole the industry 
is still by no means satisfied that existing schemes of 
low-temperature carbonisation are as yet commercially 
practicable. If, and when, however, any specific 
process gives indications of being economically sound, 
it can rest assured of receiving every attention and 
encouragement from the gas engineer. 


Technical Progress. 


To the stimulating influence of electrical competi- 
tion must in large measure be ascribed the remarkable 
progress which has been registered in late years in 
the technique of gas-producing methods and in the 
numberless appliances in which gas is consumed. 
It has for long been a golden rule of gasworks practice 
that dividends are earned in the retort house, and it 
is accordingly for improvement in the efficiency of 
carbonisation that the gas engineer is continually 
striving. So far as the recovery of the various pro- 
ducts of destructive distillation is concerned, finality 
has by no means yet been arrived at, while the con- 
tinual improvement of plant, coupled with the gradual 
elaboration of recognised processes, tends towards 
a steady reduction in the cost of producing the therm. 
The ultimate cost of gas to the consumer must always, 
of course, be primarily the butt of influences over 
which the industry itself has no control, so that how- 
ever perfect a degree of technical perfection may be 
reached, the price of the therm must continue to be 
influenced in the main by the prevailing values of 
coal and by the condition of the markets for residuals. 
During the past year, for example, a number of gas 
undertakings throughout the country found it impera- 
tive to raise the price of their gas in spite of the fact 
that the value of gasmaking coals showed a progressive 
decline. This fall in the price of coal was, however, 
more than counterbalanced by the heavy drop in 
the values of coke, tar and sulphate of ammonia. 

The various research organisations which work in 
co-operation with the gas industry continued to make 
headway in investigating those technical problems, 
the complete solution of which shows promise of 


improving the economical basis of gas production. 
The most prominent work of the kind related to 
experiments in connection with the injection of oil 
into vertical retorts which were conducted at the 
Fuel Research Station, and concerning which an 
important report was published. The primary object 
in view nowadays is the recovery from coal, when 
distilled, of the maximum number of therms per ton. 
and those who have followed the work of the Fuel 
Research Board will call to mind that, when the 
process of steaming the coal charge is practised, the 
maximum yield of therms can only be obtained at 
the expense of the calorific power of the gas. In 
consequence, the quantity of steam admitted has 
usually to be restricted to about 20 per cent. of the 
weight of the coal. It seemed probable that the 
calorific power of the gas could be maintained by the 
injection into the coal charge contained in vertical 
retorts of a measured quantity of petroleum oil of the 
variety as customarily employed for the enrichment 
of water gas. The Fuel Research Board adopted the 
method of introducing a tube down the retort to 








such a depth that the oil issuing from it would be 


effective temperature. To prevent the oil from being 
prematurely cracked, it was thought desirable to 
water-jacket the tube, though that was found to 
involve the loss of a certain amount of heat, and 
attempts are now being made to eliminate the water 
jacket so as to improve the commercial efficiency 
of the process. As the process stands, however, it has 
some remarkable results to its credit, for an increase 
of gas output to the extent of 16-5 per cent. was 
obtained by augmenting the steam consumption by 
about 20 per cent., and injecting oil to the extent of 
just over 7 gallons per ton of coal carbonised. The 
advantages of the process may, perhaps, be more 
fully appreciated if it is explained that under present 
conditions, with about 20 per cent. of steaming, it 
is possible to obtain 85 therms in the form of gas 
from a ton of good coal. By increasing the rate of 
stearning—which the new process renders practicable— 
—it should be possible to augment the yield to 
approximately 105 therms, the additional expenditure 
involved being solely that incurred for the oil and 
excess steam. 

Synthetic Alcohol. 

A development of outstanding importance, to which 
attention was drawn in the editorial columns of THE 
ENGINEER during the year, is the promise held out 
by the process for producing methyl! alcohol syn- 
thetically from the hydrogen and oxides of carbon 
contained in ordinary water gas. It is, though, a 
regrettable fact that while large-scale plant for this 
purpose is already in operation in Germany, and France 
is engaged with a substantial programme, we in this 
country appear to have made no move in spite of the 
resources available and the advanced stage which 
our knowledge of water gas technique and practical 
catalysis has reached. The Badische Anilin und Soda 
Fabrik in Germany has had chemists and engineers 
working on this problem fcr a number of years, with 
the result that a large-scale commercial plant has been 
established at Merseberg in Saxony, which is produc- 
ing several tons of synthetic methanol a day. The 
process consists essentially in the passage of purified 
water gas having the composition of approximately 
60 per cent. hydrogen and 30 per cent. carbon 
monoxide, together with carbon dioxide and nitrogen, 
at a pressure of 200 atmospheres, over a catalyst 
maintained at a temperature of about 400 deg. Cent. 
The apparatus is of a similar type to tnat used in the 
Haber ammonia process. The possibilities of effecting 
modification of the products yielded by the catalytic 
treatment of water gas are enormous, and Professor 
Franz Fischer has elaborated the methanol process 
so as to produce a mixture of higher alcohols and 
ketones which he has called ‘“Synthol.” Heavy 
exports of these alcohols were made from Germany 
during the year, official German figures showing that 
between January and May 578 metric tons were ex- 
ported to the United States, 746 tons to Great Britain, 
490 tons to Russia, and 469 tons to Switzerland. In 
America the situation gave rise to grave fears as to 
the future of the wood distillation industry in that 
country where methyl alcohol has for long been 
obtained in large quantities from that source. » In 
the realm of liquid fuels coal as a raw material seems, 
in fact, destined to play an increasingly important 
réle, for, in addition to forming the first link in the 
chain of operations involved in the production of 
methanol, it is likely before long to be the source of 
considerable quantities of power alcohol recovered 
by hydrolysis from ordinary coke-oven gas. In 
France the Compagnie des Mines de Béthune is already 
engaged on an elaborate programme for the production 
of alcoho! in this way, and should reach the producing 
stage early in the current year. It may be remarked 
in passing that up to the present benzol recovered 
by the “ stripping ’’ process from coal and coke-oven 
gas has been the only home-produced motor spirit. 


The Utilisation of Coke. 


In spite of the distressing conditions under which 
the coke trade laboured during the year there was no 
indication that the popularity of this fuel for steam- 
raising purposes had undergone any decline. Several 
instances could be pointed to in which land boilers 





previously fired solely with coal had undergone con- 
version for coke burning, and the ‘“ Sandwich ” 
system, which utilises a mixture of the two fuels, 
seems likely to establish itself as a standard practice. 
An interesting departure was reported by the South 
Metropolitan Gas Company, which converted the 
whole of its large fleet of colliers from coal to coke 
burning, entirely satisfactory results being obtained. 
So far as coke production is concerned, it is now fully 
realised that, if consumption is to be extended, atten- 
tion must primarily be directed to quality. For this 
reason renewed study was given to both chemical 
and physical properties as well as to methods of 
marketing and conditions of sale. During the year 
it was pointed out in Tae ENGINEER that ironmasters 
in this country were beginning to favour the purchase 
of coke by analysis instead of by reputation or the 
current market value. The shilling or so a ton which 
some cokes fetch in excess of the price paid for others 
may doubtless be justified by analysis, though, of 
course, the possibility exists that the new procedure 
may result in upsetting ideas which have long been 
current. As the advantage of the new move is all on 
the side of the buyer, it is not unnatural that some, 
at any rate, of the producers failed to exhibit enthu- 
siasm. In West Cumberland and one or two other 
districts the system has already come into practice, 
and the probability is that it will become general 
when the present objections of many of the coke pro- 
ducers have been overcome. Coal, of course, comes 
in a different category, and although most collieries 
are ready to give potential purchasers a copy of the 
analysis of their output, they would strongly oppose 
any suggestion to sell on a basis of ash content, and, 
in truth, in that way would disaster lie, because they 
have to sell what comes out of the pit without having 
time to go closely into the composition. With coke 
the case is different, and assuming absence of dis- 
agreement over sampling, the new scheme seems to 
be a desirable development. 

In a paper before the Institution of Marine Engi- 
neers, Mr. E. W. L. Nicol pointed out that in order to 
eater for the requirements of power stations equipped 
with coke-burning stokers, relatively cheap non- 
coking coal, which has hitherto been considered 
unsuitable, might profitably be used at gasworks, with 
a view to producing a friable coke or breeze that would 
not require cutting or grading. Such coal could not 
be used alone in horizontal retorts, or in coke ovens, 
but vertical retorts should facilitate its use, and thus 
tend to economise coking coal, which, of all our mineral 
resources, is perhaps the most precious. In speaking 
of the utilisation of coke for road vehicles, Mr. Thomas 
Clarkson stated that there were no practical diffi- 
culties associated with the system, and the main con- 
sideration to be borne in mind was the commercial 
aspect. There would not, however, seem to be much 
question as to relative economy, for petrol at 2s. 
per gallon yields about 5000 B.Th.U. for Id., while 
coke at 40s. per ton will give 50,000 B.Th.U. for 1d. 
A point which must be reckoned with is the sulphur 
content of coke, but the objections due to it may be 
overcome by limewashing the fuel before use, the 
objectionable constituents thereby being partly 
obsorbed. 


Combined Nitrogen Production. 
The market for secondary products bears an im- 


portant relation to the price at which gas can be sold, 
and it was an unfortunate experience to find values 


falling away in all directions during the year. The 
greatly increased extent to which sulphate of ammonia 
is now utilised for home consumption should, under 
normal conditions, have led to a tendency towards 
higher prices, but the incidence of synthetic manu- 
facture is now being felt, and the period is being 
approached when supply must balance, if not exceed, 
demand. The total quantity of combined nitrogen 
substances now produced annually throughout the 
world amounts to some 550,000 tons of pure nitrogen, 
approximately half of which is yielded from synthetic 
processes. Exceptional activity continues to be dis- 
played in all countries in the way of preparing to meet 
their own requirements of nitrogenous fertilisers from 
home sources, and the developments which continue 
to take place in this country at Billingham are of 
unusual interest, both from the national and technical 
standpoints. At the present time the Billingham 
output is equivalent to 120 tons of sulphate of 
ammonia per day, and within the near future the 
works are to be enlarged to four or five times their 
present capacity, so that ultimately the annual pro- 
duction will amount to the huge figure of 300,000 tons 
of sulphate of ammonia and be equivalent to the 
total production from all by-product sources. The 
Billingham undertaking is, of course, already the 
largest individual producer in Great Britain. 

‘In Germany the growth of the industry has been 
phenomenal. Before the war it was represented by 
one Haber plant at Oppau and two calcium cyanamide 
plants at Trostberg, Bavaria, and Knapsack near 
Cologne, producing about 12,000 tons of fixed nitrogen 
in 1913. During the war, stimulated by the need for 
nitrogen for the manufacture of explosives and fer- 
tilisers, the industry grew rapidly. The Leunawerke, 
the largest air-fixation plant in the world, was erected 
in 1917; it was built to a capacity of 200,000 tons of 
fixed nitrogen, but in 1917-18 the output of both the 
Oppau and the Leunawerke plants amounted to 
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only 100,000 tons. Since the war manufacture has 
increased rapidly, the production of sulphate of 
ammonia at Oppau and at the Leunawerke rising to 
almost 300,000 tons in 1924-25. It must not, more- 
over, be overlooked that any possible combination 
of nitrogen can be produced from the initial ammonia 
yielded by these plants. A development of consider- 
able importance which may ultimately become the 
basis of a new and great industry in this country was 
divulged in the announcement of an important 
chemical undertaking in Lancashire that they had 
successfully established a process for the manufacture 
catalytically of nitric acid by the oxidation of 
arnronia. 

As regards other products of coal carbonisation, 
it only remains to be said that benzol seems at last 
to have worn down the prejudice which at one time 
existed against as a motor fuel. It is now 
accepted as a fuel with certain well-defined advan- 
tages, and its production on the largest possible scale 


its use 


in this country is generally admitted to be highly 
desirable. A reasonable estimate for our possible 
production would appear to be 45,000,000 gallons, 


but it is certain that we are not obtaining anything 
like the full output of benzol from the vast quantities 
of coal carbonised to-day. As regards the process of 
refining benzol, it must be borne in mind that when 
the spirit is used in certain chemical processes, a 
very high degree of purity is unperative as hydro- 
carbons other than those the aromatic series are 
undesirable. The however, of paraftin 
and unsaturated hydrocarbons is no drawback in a 
motor benzol, providing the latter are not of so highly 


ot 


presence, 


saturated a character as to produce darkening in 
colour and the formation of gummy products on 
keeping. Simpler methods of refining, with conse- 


quent material reduction in the refining losses are, 
therefore, possible where the product is destined for 
use as a motor fuel. 








Marine Oil Engine Trials Committee 


Tue third report of the Marine Oil Engine Trials 
Committee, dealing with land and sea tests carried 
out on the engines of the motor vessel Pacific Trader 
was presented last Friday evening at a joint meeting 
of the Institutions of Mechanical Engineers and Naval 
Architects, held in London at the home of the first- 
named body. The Comunittee’s first report, dealing 
with the motor ship Sycamore and her Richardsons- 


Beardmore-Tosi engines, was summarised in our 
issue of November 28th, 1924. The second report, 
describing the tests conducted on the Scott-Still 
engines of the motor vessel Dolius, was similarly | 
dealt with in our issue of March 27th, 1925. | 
TRIALS Or THE Moron Vesse, Pacivic TRADER, 


The Pacific Trader 
Ltd., 


was built by William Doxford 


and Sons, to the order of Furness, Withy and 


power, 
engines and 260lb. for those of the Dolius. 


compression ratio 9-2 to 1 


Tests ASHORE. 


January 7th to January llth, 1924. 


mate propeller law—-torque == constant 


and below the calculated value. 
to as A, B and C 
following table. The 
schedule were 
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SETTLING TANKS 
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(o., Ltd. She has a fully loaded displacement of 
13,933 tons, and with 2900 shaft horse-power at 


87 revolutions per minute developed on one shaft 
was designed for a service speed of 11} knots. Her 
propelling machinery consists of a Doxford, four- 
cylinder, opposed-piston, two-stroke cycle, single- 
acting oil engine, with airless fuel injection. An 
illustrated description of this type and size of engine 
appeared in our issue of June 17th, 1921, while in 
our issue of September 5th, 1924, some particulars 
were given of the control and mancuvring gear 
embodied in the design. The propeller of the Pacific 
Trader is made of high-tension bronze with ground 
surface. It is four-bladed and is driven direct by the 
engine. Over the tips it measures 17ft. in diameter, 
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and its pitch is 15ft. throughout. 
From the Comumittee’s report we extract the follow- | 
ing table of the weight of machinery, &c., in the engine- | 





TaBLe J].— Weight of Machinery in the Engine-room 
Weight, 
Part. tons. 
Main engine--complete with all pipes and fittings, 
including thrust block and auxiliary fuel pomp, 
but excluding fly-wheel es ‘ 360 
Vly-wheel ee ee 10 | 
Shafting, stern gear and propelle E.. 63 
Boilers, condenser, oil fuel burning plant, © steam 
and steam exheust pipes : 71 
f Fuel Oil system 15 
| Cooling water system 15 
Auxihuries Lubricating oi] system x 
pipes and Gas exhaust system o- - 4 
littings Pumping system (bilge, ballast and 
general service pumps) 20 
Electric generator system 10 
Fittings on board—funnel complete, engine-room 
floors, ventilators, gratings, works shop. lifting 
gear, tools and outfit 63 
Spares—toain engine and auxiliaries, inc luding 
spare propeller and tail end shaft 26 
rotal 665 
Water in sy stem and in reserve 13 
Water in boilers 26° 
Water in reserve feed tank 30 
Lubricating oil iu system and in reserve 9 
Totyl ‘ee Gis ite teehee 
Total rupning weight | >) ee -« 742 
* Includes 17 tons of water in the marine on pe boiler which is 
required for use only when carrying refrigerated cargo. 
room. It may be noted that the weight of the main 
engine alone works out at 278 lb. per shaft horse- 
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LEAKAGE FROM PUMPS. 
AETURN TO MEASURING TANK 


“Tee Exqoaer” Swan Sc. 


FIG. 1—FUEL MEASURING ARRANGEMENT 

ov an Avery automatic self-registering liquid weigh- 
ing machine, delivering 30 ]b. at each tip. The heated 
fuel was passed through a centrifuge into an elevated 
tank supplying the weighing machine, which, in 
turn, emptied itself into a lower tank, from which the 
oil passed directly to the suction of the fuel pumps. 
The rate of tipping was automatically controlled by 
a float in the supply tank, which operated a valve 
in the pipe delivering the oil to the centrifuge. The 


lower tank was provided with an external funnel fitted 
with a point gauge. With the level in the lower tank 
above the point of this gauge, the tipping mechanism 
of the weighing machine was put out of action until 
the engine had drawn sufficient fuel to cause the point 
of the gauge to break the surface of the oil. 


At this 





as compared with 382 |b. for the Sycamore’s 
The 
cylinders, it is stated, in the report, had an average 
stroke of 45-67in., and an average bore of 22-83in. 
The clearance volume was 3800 cubic inches, and the 


The shore trials of the engine were conducted in 
Messrs. Doxford’s marine engine erecting shop from 
As in the tests 
dealt with in the first and second reports, the approxi- 
¢ (r.p.m.)* 

was used to determine the speeds corresponding to 
full, three-quarters, half and one-quarter torque, the 
value of the constant being deduced from the rated 


repeated at speeds 12 revolutions per minute above 
These speeds, referred 
respectively, are set forth in the 
twelve tests embodied in this 
conducted with British-Mexican boiler 
oil as fuel, and in the table of results are referred to as 


instant, the time was noted, and the tipping mechan- 
ism set into action. Tipping continued until towards 
the end of the test, when the mechanism was again 
put out of action and the engine allowed to run until 
the point gauge again broke the surface of the oil. 
The consumption of fuel was taken to be the number 
of tips recorded multiplied by 30 and divided by the 
time interval between the two breakings of the surface 
by the point gauge. 

The indicator employed was of the “ Maihak ” 
external spring type, and was driven by the rig shown 
in Fig. 2. The reproduction of the piston movement 
was obtained from a cam carried on the main cam 
shaft at the rear of the engine. For any angular dis- 
placement of the crank driven by the lower of the 





ue - , » 9 rake .- 
horse-power and speed, namely, 2900 brake horse ee 
power at 87 revolutions per minute. Each test was 1 
AIMLEAO GUIDE © ’ 
conducted at the speed so calculated, and was man 

















tests 3 to 14. Several additional tests were run, -+- 
Tanie Il.--Schedule of Loads and Speeds, Tests Nos, 3 to 14. ad as 
} _ RECIPROCATING SPINDLE 
o 
| Mann UVRING GHarT 
Speed, r.p.1m. | REAR J + — ST 
Applied external load } Y Ly . | 
A. B. ( av. 
/ rr } 
Nearest Calculated | 1 | \ “a 
Norinal. Torque. brake | from pro- High low | eat Y CONTROL SPRING /~ 
load.  pellerlaw. speed. speed. } i Y y | 
ren me ’ 
lb.-ft Ib. 7 . 
Full torque 175,000 10,000 87 ow 75 | | yf rey | 
2 torque 7.500 74 86 “2 of £ 4 | 
4 torque 5,000 61 73 40 | an ™L 
} torque 2,500 43 55 3 oe = 
i| A] aa 
ae >. | ‘al Tt y 
among which were, No. 15, a test with the engine | eee; - - --~4}r- 
developing power in excess of its rating; No. 16, a| Qj ‘SSH “aT; 
full-power test with the engine in different adjust- a 
ment ; and Nos. I and 2, a full-power and an excess- cam-euart as 
power test respectively, with Anylo-Persian Diesel | 
oil as fuel instead of British-Mexican boiler oil, as} XY I “ 
in all the other shore tests. | if ; : 1 
The general equipment employed for conducting | oa , 
e rT ate 
the shore tests closely resembled that used for the | at ciheems) Be uta 
engines of the Sycamore and Dolius. We need only Ji tf 
refer specifically to two items, namely, the fuel , 
measuring arrangements and the indicator drive. | | : 
The fuel-measuring arrangement is illustrated in Fig. 1. ctl oun tp 
The weight of fuel passing to the engine was measured 
| FIG. 2--INDICATOR RIG 


| two opposed pistons, the displacement of the recipro- 
cating spindle was proportional to the combined dis- 
placements of the two pistons from their position 
‘he hen closest together. The movement of the recipro- 
| 





| cating spindle was communicated without reduction 
}or increase to the indicator by means of a flexible 
steel wire passing over guide pulleys. It is noted in 
| the report that the ratio of connecting-rod to crank 
| was 4 for the lower piston and 6-16 for the upper. 

| Samples of the fuel oil collected during the tests 
| were analysed after passage through a centrifuge. 
The British-Mexican boiler oil, as sampled during 
tests 3 to 6, was found to have a gross calorific value 
of 18,270 B.Th.U. per pound, and a specific gravity 
at 60 deg. Fah. of 0-963. The same oil during tests 
7 to 16 showed a calorific value of 18,220 and a 
specific gravity of 0-949. The Anglo-Persian Diesel 
oil used in tests 1 and 2 had a calorific value of 19,180 
and a specific gravity of 0-909. The same oil was used 
for all the trials at sea, and during these tests its 
calorific value was 19,120 and its specific gravity 
0-896. 

Resu.ts or Tests ASHORE. 


The results of the shore tests are set forth in the 
original report in ten tables and eleven diagrams. We 
summarise them in Table III., while in Tabie IV. 
we reproduce the thermal balance sheets in full. 
The fuel consumptions and indicated horse-powers, 
as observed, were plotted on a basis of brake horse- 
power, and fair curves drawn through them. The 
faired values alone are entered in Table III., but 
reference to the original will show that in general the 
‘correction ” applied to them by the fairing process 
is either zero or quite small. It is noted in the report 
that the fuel consumptions and indicated horse- 
powers have been tabulated without corrections being 
made for the fuel equivalent of the electrical input 
to the motor driving the circulating water pump. 
That motor was a temporary one, supplied from the 
town’s mains. As installed on board the ship, the 
pump is driven by a steam engine. No figuré is 
given in the report for the ideal thermal efficiency of 
the standard of comparison. 





AppirronaL Tests AsHORE. 


With regard to the additional tests 1, 2, 15 and 16, 
particulars of which are given in the tables, it may be 
noted that in tests 2 and 15 the external conditions 
were arranged to be as nearly identical as possible. 
The load on the brake and the corresponding speed 
were calculated from the approximate propeller law, 
the power developed being 25 per cent. in excess of 
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the full rated power of the engine. In test No. 2 the | 


fuel used was Anglo-Persian Diesel oil and in test | 
No. 15 it was British Mexican boiler oil. Test No. 1 | 
was a full-power trial with Anglo-Persian Diesel oil 
as fuel. It was carried out to determine a relation 
between fuel consumptions at the same power when 
different qualities of fuels were used. The results 
obtained should be compared with those of test No. 13. 
Such a comparison, together with the comparative 
results of tests 2 and 15, led to the deduction that the 
rate of fuel consumption for a given external torque 





like amount aft when the ship is in the fully laden 
condition. 

During the measured mile trials an attempt was 
made to determine the fuel consumption, but because 
of the shortness of the time for which the runs lasted 
and of other factors, the results obtained were so 
inconsistent as to be of no value. The fuel used for 
the sea trials was Anglo-Persian Diesel oil. From the 
observed consumption of this fuel, the estimated con- 
sumption of British Mexican boiler oil—the type of 
fuel to be employed in service—-was arrived at, on the 


Tasie ILI.—wShore Trials. 
‘ 
Test number. . A B A Cc B A c Bb 
15 10 13 ll | 7 14 s 3 
Average speed, 1 rp. 94:8 [99-8 87-4 75-5 [86-4 74:5 61-0 | 74-8 
Load on brake, Ib. ed 11-5 10-0 10-0 10-0 7-5 7-5 7-5 5-0 
Fuel pressure, Ib. per square inch* 10-2 | 10-0 9-2 7: 6-3 7-0 6-6 5-2 
re in cylinders, lb. per a in, 

At end of compression : 266 288 277 284 299 295 288 293 

Maximum during firing .. 679 584 572 574 514 581 530 445 

At end of expansion ; 43 41 39 28 20 27 26 22 
Mean ne eae, av erage all. ey linders 115 104 101 101 80 75 75 57 
L.H.P., corree ; 4160 3810 3330 2890 2480 2150 1780 1470 
M.1.P. from L.H.P., corrected, Ib. per sq. i in, 116 101 101 101 76 76 77 52 
Scavenge air pressure, Ib. per “4- in. a0 2-25] 2-25 1-80 1-25 1-75 1-13) (0-50 1-00 
Total scavenge I.H.P. e- 227 249 178 109 164 103 54 99 
Brake horse-power_ . 3640 | 3330 2910 2520 | 2160 1860 1530 | 1250 
Brake mean effective preasure, Ib. per eq. 101-7 88-4 88-4 88-4 66-3 66-3 66-3 | 44-2 
Friction horse-power b. 293 231 242 261 156 187 196 121 
Mechanical efficiency, B.H. P. L. H. P. 0-874] 0-873 0-875 0-873] 0-872 0-867 0-858) 0-847 
Quantity of fuel per minute, corrected, Ib. 25-6 23-3 20-2 17-3 14-6 12-5 10-2 8-4 
Weight of fuel per B.H.P. per hour, tb. 0-424 0-420 0-416 0-412) 0-406 0-403 0-400) 0-403 
Weight of fuel per I.H.P. per hour, Ib. 0-37] 0-37 0-36 0-367 0-35 0-35 0-34] 0-34 
Thermal efficiency, B.H.P. basis We 0-330 0-332 0-335 0-339) 0-343 0-346 0-349] 0-346 
Thermal efficiency, I.H.P. basis 0-377] 0-380 0-383 0-388] 0-395 0-400 0-406) 0-407 
Temperature of exhaust gas at end of manifold 693 638 632 620 490 454 462 359 
Cooling water, gallons per hour*— 

Passing through jackets, &c. 19-9 [20-1 20-2 20-3 J 21-0 20-2 19-7 | 19-7 

Passing through pistons : 8-7 8-7 8-7 9-0 9-2 9-0 8-9 8-7 
Heat rejected in cooling water, B.Th.U. per ‘minute*- 

From jackets, &c. re 2-4 7-0 50-5 48-4 33-6 24-9 26-2 13-5 

From pistons 26-1 | 23-4 21-9 21-9 9 15-5 13-3 14-2 8-5 


and a given speed was inversely proportional to the 
gross calorific values of the fuels. This relationship 
was employed to estimate the torque developed by 
the engine at sea. Test No. 16 was carried out with 
the cams advanced 3 deg. The external conditions 
were those for full rated power, and the fuel used was 
boiler oil. The results when compared with those of 
test No. 13, show that the maximum pressure during 
combustion was increased from 570 Ib. to 670 }b., 
with # consequent reduction in the fuel consumption. 














* In units of 1000. 


basis determined in the course of the trials ashore. 
No attempt was made to measure the torque in the 
propeller shaft by means of a torsionmeter. The 
torque was, however, estimated in various ways, such 
as from a curve connecting the torque and mean 
indicated pressure as observed during the shore trials, 
from a series of curves likewise obtained during the 
shore trials connecting torque, fuel consumption and 
speed, from the indicated horse-power as measured 
at sea and the corresponding mechanical efficiency 


| as measured on land, and from model experiments. 


Sea TRIALS. 
The Pacific Trader ran twelve measured mile | 


| 
| 
trials, a starting air consumption trial, a manceuvring ' 


Taste 1V.—Thermal Balance Sheets (all Quan 





The thrust was directly measured by means of a 
Michell measuring type thrust block. The arrange- 
ment adopted was similar to that employed on the 


tities in units of 1000 B.Th.U. per minute). 

















Test number A B d Cc B A Cc B d Cc B A Cc A A A 
15 10 13 ll 7 14 8 3 5 4 6 9 12 2 l 16 
To heat in fuel. ° ° - 467 + 2.425 -2 368-6 315-7266 -5 228-1 186 -2.153-3127-8 104-01 63-9 52-9 40-2/469 - 91364 - 4357-7 
By thermal equivalent of | 
Brake horse-power 154-3141-2.123-4106-8 91-6 78-9 64-9) 53-0 43°3 34-8)19-5 15-7) 1L-O7L54-O1122- 7123-5 
Scavenge horse-power. . 9-6) 10-6 7-6 4: 7-0 4-4 2-8 4-2) 2-4 2B 1-7 O-8 Off 9-2] 6H 7-5 
By heat rejected from— 
Jackets . ° ‘ 62- 57-0 50-5 48-41 33-6 24-9 26-27 13-5 15-4 14-41 9-0, 6-5 7-6 74-5 53-7] 45-6 
Pistons ..~ oe ee 26-1] 23-4) 21-9 21-9 15-5 13-3 14-2] 8-5 8-4 8-H 5-1 4:9 4-4] 27-8 22-3 21-3 
By heat carried away in) 4 
exhaust gases : 214-9]193 -0 165-3 133-M118-8 106-6 78-6 74-1 58-3 45-39 28-6 25-0 17-0 204 - 4]158 159-8 
By sediation, &e. she 
67 38-9.308-7 918-9 228-1 ee 63-9 52-9 40°2)/469-9364- 4357-7 
trial, and @ four hours’ fuel consumption trial—No. 13 Sycamore—see our issue of November 28th, 1924. 


off Whitley Bay on May 19th, 1924, and a second 
four hours’ fuel consumption trial—No. 14—0on 
May 2\1st, while on a voyage from the Tyne to Dover. 


This device enabled a record to be obtained of the 
variation of the thrust throughout a revolution. — In 
Fig. 3 we reproduce a diagram of the thrust variations 
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FIG. 3—THRUST VARIATION 


On the 19th the ship’s draught was 10ft. 5in. forward 
and 20ft. 7m. aft. On the 21st the draughts were 
llft. 8in. forward and 19ft. 6in. aft. These figures 
compare with a draught of 26ft Stin. forw ard and a 


ym, a blade vertical at 0°. 


DURING ONE REVOLUTION 


at four different speeds. In the lightly loaded con- 
dition of the ship when running her trials, it is possible 
that each blade of the propeller, as it approached the 
surface, lost aome of its thrust from the effect of the 


free surface, and that this circumstance explains the 
depressions in the thrust curve as each blade passes 
the vertical position. 

In Table V. we summarise the results obtained on 
the two fuel consumption trials Nos. 13 and 14. 


SvaRTING AIR AND MANGUVRING TRIALS. 


With the manceuvring air compressors out of action 
and an initial pressure of 600 Ib. in the starting air 
reservoirs, fifty starts were found to be possible before 
the reservoir pressure fell to 195 Ib., at which point 





“A c B \ c \ A \ 
5 4 6 9 12 2 1 16 
61-3 49-3 55-0 43-8 30-7 94-6 86-7 87-2 
5-0 5-0 2-5 2-5 2-5 11-5 10-0 10-0 
4-7 4-0 742 7-7 0-4 7-5 5-2 8-3 
295 284 278 263 288 283 27 
166 383 376 369 04 552 670 
22 12 i4 13 16 38 36 
54 33 32 28 117 101 lol 
1230 630 530 420 4190 3310 3340 
53 30 32 36 117 101 102 
0-37 0-15 O-15 0-10 2-25 1-80 1-75 
56 39 20 4 216 161 177 
1020 460 370 260 3630 2890 2910 
44-2 22-1 22-1 22-t PLOL-+7 88-4 88-4 
154 131 140 155 344 259 253 
0-830 0-727 0-689 0-609] 0-868] 0-873) 0-87l 
7-0 3°5 2-9 3-3 24-5 19-0 19-6 
0-412 0-457 0-471 0-508) 0-405) 0-394) 0-404 
0-34 0-33 0-33 0-31 “3 0-3 0-35 
0-339 0-305 0-297 0-274 -32 37 0-345 
0-409 0-419 0-423 0-442] 0-378] 0-386] 0-396 
352 253 271 329 712 608 570 
19-7 19-6 19-3 18-7 18-9 19-7 20-4 0-1 
9-0 9-0 &-8 8-4 8-5 8-5 9-3 8-8 
15-4 14-4 9-0 6-5 7-6 4°5 45-6 
8-4 8-3 5-1 4-9 4-4 17-8 21-3 

















the engine refused to start. The average volume of 
free air used per start was 120 cubic feet. 
With one of the compressors and one of the 
voirs in use, various orders were signalled from the 
bridge to the engine-room, and the time taken to 
execute them and the fall of pressure in the air reser 
voir resulting from their execution were noted. From 
stop to dead slow 44 revolutions per minute 
ahead required 8 sec. to execute, and caused the 


reser 





reservoir pressure to fall from 640lb. to 600 Ib. 
Taste V.--Sea Trials of the es. Motor Vessel Pacific Trader. 
Trial 13.--Four hours at 87 r.p.m. nominal. 
Trial 14.—-Four hours at 76 r.p.m. nominal. 

Trial 13 14 
Engine speed, mean, r.p.m. 86-9 76-2 
Ship's speed, mean, knots . . 12-7 11-5 
Average M.L.P., Ib. per sq. in 93 73 
Fuel consumption’, Ib. ‘hr 1,167 692 
Scavenge CHP. 121 92 
1.H.P. _ 3.050 > 110 
Mec hanic al etticiency 0-875 0-871 

* Brake " horse-power 2,670 1,840 
Corresponding torque, Ib.-ft. 161,500 127,000 
Estimated torque’, lb.-ft. 164,000 119,000 
Estimated torque’, |b. -ft. 152,820 125,640 
Thrust, tons .. ° 26-59 19-66 
Variation of thrust from mean ‘value, f +19-5 L 13-0 

percent. .. : : 18-0 -10-0 
Estimated thrust, ‘tons 23-85 18-86 


1 Estimated consumption of British Mexican boiler oil deduced 
from the observed consumptions of Anglo-Persian Diesel oil, 
amounting to 1065 Ib. and 661 Ib. respectively. * Deduced from 
the fuel consumption and speed and the torque as measured 
on land., * Deduced from effective horse-power as determined 
from model experiments at the National Physical Laboratory 
* Deduced from effective horse-power. 


From full speed ahead—-87 revolutions per minute 
to full speed astern—-80 revolutions per minute 
required 66 sec. to execute and resulted in a drop in 
the air pressure from 530\lb. to 510lb. From full 
ahead to stop and from full astern to stop absorbed 
15 sec. and 11 sec. respectively. It will be understood 
that these times represent merely the interval required 
to reset the engine, and cause it to acquire the desired 
speeds, and that they do not represent the times 
required for the vessel ax a whole to change its speed 
in the manner indicated. 


DISCUSSION. 


In the absence of the President, Sir Vincent Raven, 
who is in India, the chair was taken at Friday even- 
ing’s meeting by Sir Henry Fowler. The report was 
presented by Engineer Vice-Admiral Sir George G. 
Goodwin, who indicated some points upon which 
useful discussion could take place. The report itself 
was, he said, drawn up along the lines of previous 
reports, both as regarded the trials ashore and at sea, 
but some new features presented ‘themselves. The 
engine under consideration was the first of two engines 
of the opposed-piston type which the Committee 
had tested, and the fact that it was installed in a 
single-screw ship bore testimony to the reliability of 
the machinery. Airless fuel injection was employed, 
and the fuel pumps were so arranged that fuel could 
he supplied to the eylinders either directly or by the 
tem. The bunlders of the engimes 
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had offered overload tests, which had been accepted 
by the Committee. 

In presenting previous reports, where any doubt of 
accuracy existed, the figures had been specially 
marked. Subsequent discussion had shown that this 
procedure was not desirable, and that practice had 
not been repeated in the present report. In the section 
dealing with the analysis of the exhaust gases, the 
Committee had omitted any deductions as to the 
amount of heat carried away, which might have been 
obtained from the exhaust gas analysis. Such 
deductions were no doubt valuable in the case of 
four-cycle engines, but in the case of the two-cycle 
engine the gases were modified by the scavenging 
air, and the value of such deduction was thereby 
made questionable. The figures and deductions were 
available for reference, but they had not been 
published. 

A position had now been reached, he thought, when 
constructive and helpful criticism and discussion 
would be of value. For the first time, the expression 
** airless fuel injection *’ had been used instead of the 
more familiar terms, mechanical injection or solid 
injection. This change might well be discussed. 
Again, boiler fuel oil was employed for most of the 
trials ashore, and it might be considered how far 
engine builders had been able to meet successfully 
the wish of shipowners that engines should be capable 
of using such fuel. The question of machinery weights 
was important, but it might be better considered later 
on. The comparative advantages of the direct and 
‘common rail” systems of fuel injection might be 
considered, as also the value of exhaust gas analyses 
in the case of engines of the four-cycle and two-cycle 
types. Other sections of the report of undoubted 
interest to marine engineers were those dealing with 
the starting air consumption trials and the manceuvr- 
ing trials and slow-speed tests; whilst naval archi- 
tects would find in the result of the trials at sea a 
subject for debate. With regard to the discrepancy 
between the measured and estimated thrust, there 
was closer agreement than before, but in the trials 
no torsionmeters were available, and direct readings 
of torque could not be taken. Particular interest 
was attached to the curves of thrust variation shown 
in Fig. 3 herewith. 
George Goodwin thanked the owners ot the ship, the 
engine builders, and all who had contributed to the 
success of the trials. It was hoped, he said, fo present 
the report on the second opposed-piston type ot 
engine either towards the end of March or in April, 
and it was anticipated that the series of reports would 
be completed during the present session. 

Sir Henry Fowler, who endorsed, from the chair, 
the thanks of the meeting to the Committee, suggested 
that there be added to those already mentioned the 
names of all the gentlemen who had given their 
services in connection with the trials. 

Mr. K. O. Keller, of William Doxford and Sons, 
Ltd., the builders of the engine, was then called upon 
by the chairman to open the discussion. The report, 
he thought, gave full credit to all concerned, and he 
himself, he said, could only take a defensive position. 
He regretted very much the unavoidable absence of 
Mr. E. W. Harvey, the superintendent engineer of 
Furness, Withy and Co., Ltd., but Mr. Harvey had 
been good enough to place at his disposal an analysis 
of the vessel’s performance on recent voyages between 
the United Kingdom and the Panama Zone. The 
homeward voyage was made in loaded condition, and 
the outward voyage in ballast, and the following 
averages of five runs should form a useful appendix 
to the present report : 


Homeward voyage Outward voyage 


loaded. in ballast. 

Mean draught in feet 24°75 15-69 
Speed in knots 11-47 11-5 
Indicated horse-power 3184 2651 
Revolutions per minute .. 84-2 84-6 
M.I.P., lb. per square inch 111-6 90-4 
Fuel in Ib. per I.H.P. hour, 

engine only jes 0-34 0-345 
Lubricating oil, including 

all auxiliaries, gallons 

per day .. ED ee! om 16-3 


Mr. Keller called attention to the speed of the ship, 
which was designed for 114 knots on the measured- 
mile loaded trial, a speed which had been obtained 
and maintained in service. One interesting result 
of the tests was the graph which showed the excess of 
oxygen present in the cylinder and the efficiency of 
the scavenging process. If anything, the results 
showed that the M.I.P. might be raised, while the 
shape of the combustion chamber appeared to be an 
ideal one. As concerned the term “ airless fue linjec- 
tion,” he thought that it was the truest definition 
of the Doxford type of fuel injection. With regard to 
the comparative merits of the direct supply and 
common rail systems of fuel delivery, as far as the 
Doxford engine was concerned, the systems -were 
equally efficient if the setting of the fuel pump rams 
was correct. in relation to the mjection period, but 
if the setting was not quite correct, then better com 
bustion-was obtained with the separate fuel pumps. 
In conclusion, he reminded the meeting that the trials 
under consideration were carried out on the North- 
East Coast. He had been told that years ago when a 
vessel did not come up to its contract speed on the 
North-East Coast she was sent round to the Clyde, 
where the contract speed was always exceeded ! 

Mr. .1. H. Narheth considered that the three reports 
which had heen presented by) r 
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of the greatest importance to the commercial pros- 
perity of the country. The claims of the engine 
makers had been confirmed by independent trials, 


| that the engine had run so well on British Mexican 


and the trials ashore had been repeated on the sea | 


trials, and again in actual service. He thought that 


such figures as given by Mr. Harvey should be obtained | 


for the other vessels which so far had been tested. 
British shipowners should study these reports, and 
if they did so he did not think they would put steam 
engines into their new ships. The cost of maintain- 
ing oil engine plant was not, he thought, heavy, and 
the very moderate figure given for lubricating oil 
consumption by Mr. Harvey should be noted. At 
the present time a turbine steamer was being built 
by Wm. Denny and Brothers, Ltd., in which tem- 
peratures and pressures well within the range of those 
of the internal combustion engine would be employed. 
If successful, this installation would bring down the 
consumption of oil fuel to 0-6 Ib. to 0-7 Ib. per shaft 
horse-power, whereas the Doxford engine could do 
it on but little more than half that figure. 

Mr. Sterry B. Freeman paid a personal tribute to 
the work which had been done by Mr. Keller in the 
development of the Doxford type of engine. He well 
remembered the 1913 engine, and the ingenuity, 
perseverence and ability shown in the early work, 
which -had resulted in the present successful type. 
With regard to the remarks of the previous speaker, 
British shipowners, he said, were watching closely 
the relative economy of the steam and the oil engine, 
but that economy was bound up with the cost of fuel. 
The oil engine had come, and from the engineer’s 
point of view, it was not to be regretted, but thinking 
nationally there was some cause for regret that we 
should make ourselves dependent upon fuel oil which 


oil, which, for fast-running engines, was perhaps the 
worst kind of fuel. No doubt the slow speed of the 
engine and the longer time allowed for combustion 
partly accounted for the good results. The trials 
would have been quite complete if only torsionmeter 
readings had been taken. If the sea trial figures for 
the observed thrust and the thrust estimated from 
the model experiments were referred to—see Table V. 

it would be seen that the percentage which should 
be added to the latter figures for the resistance of 
appendages, &c., was rather of the order of 20 per 
cent. than 10 per cent. It was very important to 


|remember that engine design and ship design were 


mutually interdependent. 

Mr. Tom Westgarth reminded the meeting that 
Furness, Withy and Co., Ltd., had lent two ships to 
be tested, which showed their great liberality. He 
was pleased to see Mr. Robert Doxford present, and he 
paid a tribute to the courage of Mr. Keller and Mr. 


| Doxford during the years of experimental and develop- 


ment work. He congratulated the firm on the results 
now obtained. It would be interesting to know what 
was the consumption of the steam auxiliaries. With 
regard to torsionmeters, he gathered that the Com- 
mittee had not found these instruments so reliable 
as had been hoped. He thought that it rested with 
the Committee to make a full investigation of the 
matter, for a correct reading torsionmeter was re- 
quired. The results of a complete investigation of 
this matter would be of considerable use to members 
of the Institutions and to the profession generally. 
Mr. G. 8. Baker referred to Admiral Dixon's remarks 
on the amount to be added to the thrust estimated 
from the model experiments for appendages and wind 
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had to come from abroad, and leave our home supplies 
of coal unused. Had Mr. E. W. Harvey been present 
he would have liked to have asked whether he had 
found one chief engineer and four watch engineers a 
sufficient engine-room staff for the ship. Referring 
to Sir George Goodwin's suggested points for dis- 
cussion, Mr. Freeman agreed that the term airless 
fuel injection was the more logical one. He had 
tried the “‘ common rail *’ system of fuel delivery on 
four-cycle auxiliary engines, but had given it up in 
favour of separate fuel pumps for each cylinder. 
Boiler oil of the specific gravity mentioned in the 
report was not out of the way, and his own firm suc- 
cessfully burned a Taracan oil of 0-95 specific gravity, 
which had a low asphalt and a low ash content. 
Two-stroke cycle engines were certainly better for 
using these heavy oils than were four-cycle engines 
with exhaust valves. The use of centrifugal oil 
separators had, however, led to a considerably 
longer life for exhaust valves, and to-day such valves 
would last up to 24,000 miles of service. It was now 
customary for the chief engineers to send reports as 
to the quantity of water and ash present in each 
10 tons of oil fuel bought abroad, and 7 to 8 gallons 
of water and } Ib. of sand, ash and other impurities 
were not unusual figures in these returns. 

Engineer Vice-Admiral Sir Robert B. Dixon said 
that the term “ airless fucl injection ” was better than 
* solid injection,” although the latter phrase. had been 
in use for about twenty years. With regard to the 
comparative advantages of the single and “‘ common 
rail’ fuel systems, the Admiralty had used the 
separate fuel pump for each cylinder on submarine 
engines, but the “‘ common rail ”’ system, introduced. 
he believed, by Vickers, Ltd., had worked admirably, 
He would call attention to the saving in weight which 
was made possible by adopting the two-cycle instead 


et the four-evele engine It was interesting t«) see 


resistance. The 10 per cent. mentioned was more or 
less a standard figure. He thought that it was 
adopting an easy way out of the difficulty to put on 
10 per cent. for appendages and wind resistance, and 
would prefer at present to keep an open mind on the 
matter. Certainly, recent work on skin friction did 
point in the direction of a slight increase, which might 
account for some of the missing 10 per cent. On the 
whole he held that the comparison was not a very 
bad one. An important point to which he would draw 
attention was the speed-keeping quality ot the ship. 
The hull was lined out and the design of the propeller 
fixed at the William Froude National Tank. Messrs. 
Doxford had departed from the practice otf fitting a 
propeller which would give its best results under trial 
conditions, in favour of one designed to give its best 
performance in sea service, so that the results were 
those the ship was required to give. 

Mr. W. J. Still showed a diagram—reproduced in 
Fig. 4—in which the performances of the three engines 
tested by the Committee are compared on the basis 
of indicated thermal efficiency plotted against revolu- 
tions per minute. The two engines which use airless 
fuel injection and work on the two-stroke cycle 
show a marked similarity in results, despite the 
mechanical differences in the two engines. All tests 
taken at a common torque are joined together, and 
the reduction in efficiency with increase in speed at 
full, three-quarter and half torque is apparent. No 
such similarity exists between the fowr-vycle and two- 
cycle engines, it being probable that the form of the 
characteristic curve is altered by changes in blast- 
air regulation. It should be borne in mind that the 
curves for the Scott-Still engine are based on the 
M.1.P. on the combustion side of the piston, but the 
single curve for full torque shown at the top right- 
hand corner of the diagram shows the total [.H.P.. 
taking inte a count the steam hoarse power produced 
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on the other side of the piston, together with the 
additional power developed at the turbine nozzles 
ef the steam-driven scavenging blower. Mr. Still 
was in agreement with the adoption of the term 
‘airless fuel injection,” as it was obvious, he said, 
that “solid injection *’ was not a good term. He 
pomted out that the Committee had not taken into 
account the 24 horse-power required by the water 
circulating pump. That would probably amount to 
about -02 1b. of fuel per brake horse-power, which 
would inerease the consumption of the main engine 
from 0-416 to 0-43. The question of the consump- 
tion of the steam auxiliaries was also an important 
one, and if that were taken into account the total 
amount of fuel oil required would be found to be 
considerably more than that given for the main 
engines. 

Mr. L. A. Legros made reference to the difficulty 
of using British Mexican boiler oil, and the effect of 
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In order to show the consistency of the results 
obtained during the sea trials, he had plotted 
logarithms of revolutions per minute against logarithms 
of thrust and of torque, as shown in Fig. 6. The 
reciprocal of the slope of these lines was, he said, the 
index in the propeller law. The indicos were :—-Thrust 
from model experiments, 2-2; thrust from thrust meter 
on ship, 2-3; torque from model experiments, 2-1 ; 
encies, 2-0. It would be observed that all the points lay 
torque from indicator cards and mechanical effici- 
closely on their respective lines, and that the lines 
were practically parallel. 

Mr. ©. C. Mason, of the Cambridge Instrument 
Company, speaking on behalf of Mr. Moullin, men- 
tioned a written statement sent in by Mr. Moullin. 
It had been found that the Moullin torsionmeter would 
read correctly if the zero were properly set. There 
was @ discrepancy in the Dolius results arising from 
this cause, but a correction could be applied. There 
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the solid matter on the life of the engine. The separa- 
tion of the asphalt from the fuel would undoubtedly 
lengthen the life of the engine, as would also air- 
filters if they were fitted to the engine and compressor 
intakes. Another difficulty of using heavy oil was 
its extreme viscosity in cold weather, which reterded 
its flow through pipes and pumps. 

Mr. C. W. J. Taffs, the secretary to the Comittee, 
referred to certain curves which had been given 
in the original report, and which showed that for a 
given load there was a decrease in engine friction 
with an increase in speed. We reproduce in Fig. 5a |} 
diagram shown by Mr. Taffs in which the thermal heat | 
balance of Table IV. is given in graphical form. 


OF DOXFORD ENGINE 


was no reason to doubt the accuracy of the tersion- 
meter, but the zero must be correctly set. 

Mr. Hamilton Gibson made a correction to that 
section of the report dealing with thrust and its 
measurement, and stated that the apparatus used for 
recording the pressures was connected to the closed 
oil pressure system operating the rams, and not to the 
oil system of the thrust block as stated in the report. 
He asked whether an allowance had been made for 
the effect of the weight of the propeller shafting, 
considering the fact that the ship was down some l0ft. 
at the stern when the trials were run. Such a sliding- 
down allowance would affect the thrust horse-powers. 
He complimented Mr. Baker on the excellent diagram 
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The various ways in which the heat imput is distri- 
buted are shown vertically as percentages of the heat 
input ; while the horizontal spacing of the vertical 
lines representing the different tests, is arranged pro- 
portionally to the heat input; that is, to the fuel 
consumed per minute. The highest power is on the 
left. The diagram shows that at whatever rate the 
engine works, the distribution of the thermal energy 
in the fuel always remains substantially the same, 
except at the lowest powers when the friction plays 
an increasingly important part. The percentage of 
energy lost in friction is marked by a dotted line, as 
is also the loss in radiation which is assumed to be 5 per 
cent. The small area included be.ween the bott« 1n line 
of the space B and the dotted line repre:ents friciion, 
and the large area which is marked E is made up of 
the radiation and heat carried away in the exhaust 
gases. By no means the whole of this area would, said 
Mr. Taffs, be available for waste heat recovery,fbut only 
about one-half at the higher powers, and practically 
nil at the lower powers. That was because the heat in 
the exhaust gases could not be used effectively much 
below about 300 deg. The diagram would, he added, 
seem to present an argument in favour of a waste heat 
boiler or a thermal accumulator in place of a silencer. 
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of thrust variation which had been produced. 

In a few closing remarks, Mr. W. H. Patchell 
replied briefly to various points raised in the dis- 
cussion. 








INSTITUTION OF CIVIL ENGINEERS. 


ASSOCIATION OF LONDON STUDENTS. 

Ar a meeting held at the Institution on Wednesday, 
January 6th, Mr. E. P. Hill, member of Council of the 
Institution, in the chair, Mr. J. Kennard, B.Sc., chairman 
of the Association, read a paper on “* Recent Improvements 
in the Works of the Calne Waterworks Company.” 

The author began with a brief history of the Calne 
Waterworks Company, which was formed in 1882. and, 
under powers granted by the Board of Trade, constructed 
works consisting mainly of the installation of a 5000- 
gallons collecting tank and 6in. pipe line, and the enlarge- 
ment of an existing mil! pond to a capacity of 4 million 
gallons as a compensation reservoir for the millowners in 
the town. The springs forming the source of supply yield 
on an average 500,000 gallons per day, the lowest recorded 
yield being 180,000 gallons per day in 1921. 

The new works described by the author consist of the 








installation of two hydraulic rams for pumping the spring 
water to a high-level tank, 40ft. above the existing tank, 
for the purpose of increasing the pressure in a Certain high 
area; and the construction of a small concrete dam, 
90 vards above the inlet to the compensation reservoir, to 
provide a bigger head for the rams, the laying of two 9in. 
pipe lines to bring the river and spring water to the feed 
wells for the rams, two 8in. drive pipes to connect to the 
rams, and a 6in. rising main to the 5000-gallon service 
reservoir, 60ft. above. The scheme ensures the delivery 
of 6500 gallons per hour with a pressure of 11 lb. per square 
inch at the highest part of the town. One ram is driven 
by the spring water, part of which it elevates, the re 

mainder being purnped to the reservoir by the second ram 
driven by river water. The excess water from the rams 
is returned to the compensation water. 

The ram house is constructed with two floor levels, the 
upper floor containing the ram driven by the spring water, 
the lower floor accommodating the ram driven by the 
impure river water. By this means the risk of contaminat 
ing the pure water obviated. The high-level tank, 
which is ]14ft. by 1L2ft., has concrete walls with brick facings 

At the subsequent application to the Ministry of Health 
for confirmation of the works, it was arranged that the 
compensation reservoir should hold at least 3. million 
gallons. Previously, the reservoir had been emptied and 
cross-sections of the bed taken, with a view to estimating 
the capacity, which was found to have fallen to 2} million 


~4 
gallons, in consequence of silting up round the mouth 
As a check on this the quantity of water flowing in was 
estimated on refilling the reservoir. It was found that the 
average depth of deposited mud was 4ft., and in connection 
with the increasing of the capacity of the reservoir 4500 
cubic yards were removed at the rate of about 350 cubic 
yards per week. 








Tar Distilling Plant at a Steel 
Works. 


A new tar distillation plant, which embodies many 
modern features, has recently been completed and brought 
into commission in Cumberland for the United Steel 
Companies, Ltd., the plant having been designed and 
erected by W. C. Holmes and Co., Ltd. The site, which is 
adjacent to the coking and by-product works of the com- 
pany, is on a slight slope, and the plant is arranged to 
take full advantage of this circumstance for the gravita- 
tional transfer of the liquid products and also for the load 
ing of the pitch. Fig. 5, page 72, is a bird's-eye view voi 
the plant, trom which the general arrangement of the 
sidings and pitch bays can be seen. ‘Tar is received from 
outside sources in tank cars, which are emptied into under - 
ground receiving tanks. From them the tar is pumped to 
the tar storage tank, which has a capacity of 1500 tons. 
This tank occupies the highest ground of the site. 

The tar stills are of the Hird continuous type, and there 
are two units, each capable of dealing with 60 tons of tar 
per day of twenty-four hours. There are four stills in 
each unit, and they are arranged so that the tar flows 
through them in series, being subjected to a successively 
higher temperature in each. The rate of flow is regulate: 
by a cock and quadrant fitted to a feed tank having «a 
constant level device. Provision is made for checking at 
any time the amount of tar passing into the stills, and 
experience has shown that it can be controlled to a very 
fine degree. 

Before entering the first still the tar is heated to about 
180 deg. Cent. by bringing it through heat exchangers in 
which it takes up heat from the still vapours and also from 
the outgoing pitch. During this preheating the greater 
part of the water and the lighter oils are vaporised and 
“a separate condenser is provided for condensing therm. 
The first, second and third stills are built up of cast iron 
segments with steel end plates. Six Gin. steel tubes run 


| through the stills and are expanded into the steel end 


plates. Into each tube projects a gas burner and at the 
other end a cast iron pipe conducts the waste gases to a 
brick fiue. 

The tar entering No. | still is made to flow the length of 
one tube and is then returned along the next, and so on, 
this zigzagging being effected by suitably disposed baffles. 
The second and third stills are identical with the first, 
and as the tar traverses its tortuous passage its tempera 
ture is gradually raised, and the corresponding tar oils 
are driven off as vapours. Each still is connected by a 
swan neck to the condenser, and thus from each of these 
three stills is obtained a distinct fraction. The fourth 
still is constructed entirely of steel and the final fraction 
is recovered here by steam distillation, the temperature 
being maintained by gas-fired tubes exactly as in the other 
stills. The pitch residue leaves this still at a temperature 
of about 310 deg. Cent. and then enters the pitch cooler. 
Here it imparts heat to the ingoing tar and finally flows 
to the pitch bays to solidify. Each of the stills treats 
about 2500 tons of tar at each run of about six weeks, 
after which they are shut down and all deposited carbon 
is removed from the tubes and baffles. 

A Cambridge resistance thermometer is immersed in the 
tar at the outlet of each still and leads from these are 
carried to an indicator on the wall of the still house. A 
two-point recorder which, by means of a multi-pole 
switch, can be made to record the temperature of any two 
stills, is also used. 

The gas firing is susceptible of very accurate control. 
the temperature of the tar leaving each still seldom vary- 
ing more than 10 deg. Cent., and usually being kept within 
5 deg. Cent. of a predetermined temperature. Coke-oven 
gas of about 500 gross B.Th.U. per cubic foot is used, and 
this is all measured in a Republic meter. The gas used on 
the tar stills is from 1400 to 1500 cubic feet per ton of tar. 
Gas firing is also used on two pot stills for distilling light 
oil and cresylic acid, and the total gas used per tén of tar 
has averaged 2-058 cubic feet over a period of three 
months. 

A Republic meter is also employed to measure the steam 
used. This meter is, however, installed on the main supply 
pipe for the plant and records the total steam consumption 
of the tar plant. Approximately 1650 lb. of steam per 
ton of tar distilled is the average figure obtained, but this 
includes steam for heating coils in all storage tanks, steam 
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for pumping and also for causticising, pyridine distillation, 
and for the operation of sundry small engines. 

The temperatures to which the various stills are operated 
are tabulated below, the names allotted to the various 
fractions being also given : 

180 deg 
260 deg 
290 deg 
315 deg 
310 deg 


1 


J 


. Cent, 
. Cent. 

Cent. 
. Cent. 
. Cent, 


Light 

oil 
Light creosote 
Heavy creosote 
Anthracene oil 


Preheat ah 
Leaving still No. 1 
» 


- 3 
* 4 

The final distilling temperature depends on the quality 
or melting point of the pitch to be made. It has been 
found that a distinct relationship exists between the melt 
ing point of the pitch and the density of the last fraction. 
The still man consequently takes regular hydrometer 


FIG. 1—-HIRD TAR STILLS FROM 


FIG. 3—LIGHT OIL 


readings of this fraction and controls his plant accordingly. 

The pot stills previously mentioned are housed in the 
same building as the Hird stills, and one man on each 
shift of eight hours controls them all. 

The condensed fractions from the tar stills are stored in 
ten large cylindrical tanks, which are all equipped with 
steam heating coils. Provision is made in the anthracene 
oil tanks for running off the condensed water from the 
steam used in the fourth still. The oil, being heavier, lies 
at the bottom, and as the tank fills the water is displaced 
and overflows to a drain. 

The light oil and light creosote are treated for the 
recovery of carbolic and cresylic acids. The 
plant is housed separately from the tar stills and is divided 
into three parts. 
room ; the second contains the causticiser and auxiliary 
plant, whilst the third hotises the oil washers. Pepper's 
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washers are employed for washing the oils, and take the 
form of short columns built up in sections after the manner 
of an ammonia still. Caustic soda solution and the oil to 
be treated are run into the top of the washer in suitable 
proportions, the design of the washer ensuring intimate 
contact between the two liquids in their descent, On leaving 
the washer the mixed liquids enter a separating tank, 
where they separate into two distinct layers, whence they 
are conducted to their respective storage tanks. There are 
two of these washers and the oil flows through them in 
series, separate amounts of caustic soda solution being 
added to each washer. By conducting the washing in two 
stages and carefully regulating the amount of soda used 
in each stage a fractional separation of the earbolic and 
cresylic acids is effected. These washers are very efficient 
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and these are recovered by draining away the excess oil 
and transferring them to a centrifuge, from which a dry 
powdery naphthalene is obtained. The drained oil from 
| this part of the plant is used almost entirely as an absorbent 
| for benzol in coke-oven gas, It is chosen for this work 
chiefly on account of its low naphthalene content. 

The washed light oil contains valuable pyridine bases 
and is treated for them, afterwards being fractionated for 
light naphthas, &c, The residue is then salted out in a 
similar manner to the light creosote. The pyridine plant 
follows conventional lines, the bases being first diasolved 
in weak sulphuric acid and subsequently liberated by 
treatment with lime and steam distillation. 

The outstanding feature of the plant is the Hird con 
tinuous tar still unit. The wear and tear on these stills 


FIG. 2--NAPHTHALENE PLANT 





and will readily reduce the tar acids in the residual oil 
to 2 per cent. 

The separate carbolate and cresylate are “ sprung *’ by 
treatment with carbon dioxide. This is effected by circu- 
lating the liquid through a tower packed with coke, up 
which the spent gases from a coke-fired furnace are passed. 
The separate acids are transferred to their respective 
storage tanks. In the case of the carbolic acid a saleable 
product is obtained by dehydrating the spring acid with 
a little B.O.V. The cresylic acid gas is rectified by frac- 
tionating in a pot still before a saleable quality is obtained. 

The residual oil from the light creosote washing is 
“salted.” This is carried out in crystallising pans of D 
section. The oil as it leaves the Pepper washers is warm | 


One part is used as the engine and pump | and it is allowed to stand undisturbed in the crystallising | 


pans 


for two or three days in order that it may become | 


thoroughly cool. Crystals of naphthalene are deposited | 


FIG. 4-TWC PEPPER WASHERS 


is almost entirely confined to the firing tubes, but even 
they after eight months’ working show little, if any, 
of requiring renewal. Their advantage in this 
respect over pot stills is obvious. The engravings given 
herewith and on page 72 are reproduced from photé 


signs 


| graphs which were taken, on an ordinary working day, 


in various parts of the works and plant, and they clearly 
show the cleanliness of this type of plant when compared 
with the older pot still methods. Only one man is on duty 
for the plant on each shift. 

We are indebted to Mr. D. R. Wattleworth, assistant 
manager at the works of the United Stee! Companies 
Ltd., for facilities to describe the new plant, and to W. C. 
Holmes and Co., Ltd., who supplied the photographs. 
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The Wireless Section of the 
Institution of Electrical Engineers. 


At the last meeting of the Wireless Section of the 
Institution of Electrical Engineers, Lieut.-Colonel K. E. 
Edgeworth read a paper on “ Frequency Variations in 
Thermionic Generators.” The first part deals with the 
variations of frequency which occur in mechanical oscillat- 
ing systems with pendulum control, and it is shown that 
unless the driving impulses are given at the moment the 
pendulum is vertical, the frequency of the oscillations 
varies from the true oscillation frequency of the pendulum. 
When it is near the limit of its swing, an impulse directed 
inwards makes the clock go fast, while an impulse directed 
outwards has the opposite effect. The effect is reversible, 


because the clock goes fast or slow, according to the direc- , 


tion in which the impulse is applied. Another type of 
variation is connected with the amplitude of the swing, 
and makes its appearance unless the amplitude is infini- 
tesimal. Increase in amplitude always makes the clock 
go slow and is therefore irreversible. 

In a second part of the paper the phase relationships 
of currents and potentials in a thermionic generator are 
examined, and it is shown that the frequency of the oscil- 
lations is affected by the nature of the coupling between 
the grid and anode circuits. Equations are obtained 
which give the difference between the frequency of the 
oscillations generated and the resonant frequency of the 
tuned circuits. These equations show that the variations 
of frequency connected with the method of coupling are 
analogous to the reversible variations existing in the 
pendulum-controlled clock. With normal coupling the 
thermionic generator goes slow, with reversed coupling 
it goes fast, and with resistance coupling the variation 
disappears. 
are discussed under the following headings :—({1) A varia- 
tion connected with a change in the effective inductance 
of the circuit which occurs when the oscillation is free 
instead of forced ; (2) a variation connected with a change 
in the resonant frequency of a damped circuit which occurs 
when the oscillation is free instead of forced; and (3) 


Modulating? 
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Three irreversible variations of frequency | 
| the theoretical limits, but is determined by the unavoidable 












Crystal circuit 


The rheodyne generator is more complicated than most 
types of orthodyne generator. It involves the use of two 


| tuned circuits and an arrangement for neutralising the 


stray capacity coupling. It does not, however, impose any 
restriction on the amplitude of the oscillation, and appears 
to be specially applicable to small transmitters, in which 
it is not desirable to incorporate a master oscillator. In 
conjunction with grid bias and untuned grid circuit, the 
orthodyne generator appears to involve a considerable 
reduction in the amplitude of the oscillations generated, 
and that would render it unsuitable for use in actual trans- 
mitters ; although it would be suitable for wave meters 
and master oscillators. The position of the antidyne 
generator with grid bias, the author finds rather difficult 
to define. The Colpitts circuit, with suitable grid bias, 
seems to have considerable possibilities, but the author 
is unable to say whether a sufficiently constant frequency 
is obtainable without some sacrifice of amplitude. The 
antidyne generator with untuned anode appears to be 
less advantageous than the orthodyne generator with 
untuned grid. 

The employment of a thermionic generator which will 
keep its wave lengch constant within 1 part in 50,000, makes 
heterodyne reception possible on wave lengths of 30 m. 
or less, and the production of such a generator now appears 
to be a practical possiblity. Variations in wave length due 
to changes in aerial capacity have been reduced to a low 
figure by the use of master oscillators, and the employ- 
ment of a constant frequency circuit for the master oscil- 
lator would appear to remove any troubles connected 
with the voltage of supply. For proper modulation radio 
telephony requires a band of 10,000 or 20,000 cycles, 
but a very much narrower band is theoretically sufficient 
for wireless telegraphy, and the number of channels of 
communication which is theoretically available on the 
shorter wave lengths is very great. The number of channels 
actually available at the present time does net approach 


variations in the wave length of transmitters. Any method 
which will reduce the variations in wave length on short- 
wave transmitters will automatically increase the number 
of channels of communication available for practical use. 
Another paper read at a recent meeting of the Wireless 
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CONNECTIONS OF APPARATUS FOR MAKING 


a variation associated with the presence of harmonics 
in the E.M.F. generated by the valve. 


MEASUREMENTS ON 


All thermionic generators employ some form of coupling | 


between the grid and anode circuits of the valve. Stray 
capacity is inherent in all electrical circuits and stray 


capacity coupling invariably exists between the grid and 
| is shown to agree with observed results. The method 


anode circuits. Owing to the fact that the filament is 
common to both grid and anode circuits, capacity coupling 
can only have one sense, and this type of coupling is 
described as normal coupling. Inductance coupling may 


be in either direction, and when it assists the capacity | 


coupling it is defined as normal coupling, while circuits 
which generate oscillations by means of normal couplings 
are described as orthodyne circuits. Inductive coupling 
which opposes the capacity coupling is described as 
reversed coupling, and circuits which generate oscilla- 


tions in this way are described as antidyne circuits. | 


Oscillations may be generated by means of either normal 
or reversed coupling, the only difference being that a 
stronger inductive coupling is required in the latter case 
than in the former. scillations may also be generated 
by means of a resistance coupling between the grid and 
anode oscillatory circuits, and that is described as the 
rheodyne method. The characteristics of the various 
types of constant frequency generators are compared, and | 
it is pointed out that the frequency variations associated 
with changes in the voltage of the supply can be reduced 
below 1 part in 20,000 or 1 part in 50,000, according to 
circumstances. 

The practical application of the results fall into two main 
classes, namely, wave meters and transmitters, the latter 
term including master oscillators. In the case of power- 
driven generators, the high-tension and low-tension 
current will usually be obtained from the same machine | 
and changes of high-tension and low-tension voltage | 
will presumably be of the same character. It is then 
possible to balance changes in anode voltage against 
changes in filament voltage, and a very close regu- | 
lation should be obtainable. Assuming a 10 per cent. 
variation in the voltage of the supply, it seems quite 
possible to reduce the frequency variations to something 
in the neighbourhood of | in 50,000, or 200 cycles per 
second at a frequency of 10,000,000. In the case of the 
heterodyne wave meter, a lower degree of accuracy might 
suffice. The instrument would be adjusted so as to make 
it independent of variations in filament voltage, leaving 
only the residual frequency variations associated with 
changes in anode yoltage. 
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HIGH - FREQUENCY AMPLIFIERS. 


Section of the Institution of Electrical Engineers is entitled 
“The Performance of Amplifiers,’’ the author being Mr. 
H. A. Thomas, of the National Physical Laboratory. A 
standard method of testing the amplification and input 
impedance of an amplifier is described, and the theory of 
the load introduced by the amplifier as well as by reaction 


adopted for measuring output involves the use of a vibra- 
tion galvanometer in conjunction with a current trans- 
former, the resistance of the secondary of the transformer 
which is in series with the galvanometer being about equal 
to the sum of the motional and static resistances of the 
galvanometer. Assmall known electromotive forces cannot 
easily be obtained by a series of simple potentiometers, a 
step-down radio frequency current transformer was used 
in conjunction with a calibrated high-frequency resistance 
connected across the secondary. The current in the 
primary winding is measured by means of a thermo- 
junction and galvanometer. By this method an electro- 
motive force ratio of 1/10° can be obtained, the accuracy 
of measurement falling only towards the smaller values of 
injected electromotive force. 
Since for measurements on 
the output must be of audible 
may operate the galvanometer, the radio output is modu- 
lated by means of an aperiodic coupling coil—coupled to 
an audio source— in series with the anode of the oscillator 
valve. The general arrangement of the apparatus is shown 
in the accompanying diagram. If tne rectifier charac- 
teristic is required, a definite percentage of modulation 
is necessary, and is provided by always setting the 
aperiodic coupling coil to give complete or 100 per cent. 
modulation. The method of determining this condition 
is by means of a local tuned crystal receiving circuit, 
coupled to the radio oscillator. When the source is over- 
modulated, a second harmonic is easily detectable in the 
rectified current, as observed by telephones, and the point 
where it just vanishes gives the complete modulated 
The galvanometer can be calibrated directly 
from the audio source, and the current transformer is 
also calibrated for ratio. The combination provides a 
method of measuring the output current at a frequency of 
1000, which represents the average for telegraphic signals. 
The calibration of the transformer is dependent upon the 
direct anode current flowing through the primary as the 
characteristic working point on the B—H curve is altered 
by that current. A curve in the paper shows what large 
changes in ratio can be expected from comparatively 


high-frequency amplifiers 
frequency in order that it 


small polarising anode currents. For the determination 
of high frequency voltage amplification a constant modu- 
lation is all that is required, the calibration of the galvano- 
meter being necessary only for the absolute determination 
of the rectifior characteristic. 

To determine the amplification factor of the audio stages, 
the audio source is injected directly by moans of a potentio- 
met»r with a known shunt, and the output is measured as 
before. It was found that the current sensitivity of the 
vibration galvanometer varied considerably, and a quick- 
switching arrangement was therefore devised by means of 
which the galvanometer could be directly calibrated from 
the audio source in terms of a vacuo junction deflection, 
which, in turn, could be instantly calibrated by direct 
current and a milliameter. 

In this way, both input and output could be referred 
directly to a direct-current instrument, and errors due to 
inconstancy of calibration were eliminated. The final 
arrangement with the complete switchgear is illustrated 
in the paper, and with the arrangement both high and low- 
frequency amplifiers can be dealt with. So far as high- 
frequency ampliers are concerned, the results indicate 
that the net effect of the many factors, which can only be 
approximated in design, gives very variable figures for 
amplification. Since retroactive effects form an inherent 
property of any amplifier, and are dependent upon inter- 
electrods capacities, and stray lead capacities, and leaks 
it is reasonable to expect large variations between am- 
plifiers built to similar specifications. A curve in the 
paper gives the overall voltage amplification of a six- 
stage resistance capacity amplifier, and it shows that 
below 4000 m. the shunting effect due to the self-capacity 
of the anode resistances seriously reduces amplification. 

The measurement of the voltage amplification of a low- 
frequency amplifier presents less difficulty. The inter- 
electrode impedances at low frequencies are large and 
their shunting effects almost negligible. With care induc- 
tion can be entirely eliminated and measurements to less 
than } to | per cent. can be obtained. Several standard 
audio amplifiers were tested at a frequency of 1000, and 
it was found that the overall amplification of several 
cascade stages was less than the product of the individual 
stages. A special experimental two-stage amplifier was 
built, and with it very consistent results were obtained. 
it was found that it is possible to construct a two-stage 
amplifier in which there is little loss if the components 
are judiciously separated. The effect of inserting a small 
capacity of 100-1000 wu F. between the two windings of 
the transformer is slightly to increase the amplification, 
owing to the increase in the electrostatic coupling between 
the windings. A capacity of 1000 4 uF. increased the 
amplification by 5 per cent. 

The paper also contains some interesting information 
on the input impedance of an amplifier and distortion in 
audio-frequency amplifiers. 





A FOUNDER OF TECHNICAL EDUCATION. 


TxHovuGs the exact day is apparently not known, this year 

marks the bicentenary of the birth of Professor John 
Anderson, of Glasgow University, who founded the first of 
our technical colleges. Born in Roseneath, Dumbarton 
shire, in 1726, Anderson was the son of a minister, but 
losing his father at an early age, he was brought up by an 
aunt at Stirling, and became an undergraduat> at Glas 
gow. Having taken his degree of M.A. in 1755, the year 
Watt came up to London, Anderson was made Professor 
of Oriental Languages in the University, and a year or two 
later Professor of Natural Philosophy, Joseph Black 
then being Professor of Chemistry. A man of wide views 
and of independent mind, Anderson went far bayond the 
ordinary routine of a professor and established classes for 
artisans engaged in the local works, in which he illustrated 
the scientific principles underlying practical work, a 
novel procedure which has borne remarkable fruits. His 
interest in what we call to-day technical education was 
further shown in his will, by which he left his estate to 
found the Anderson University. His will stated “ that 
except what is contained in the painted chest with three 
locks, as above narrated, I give, grant, dispone and 
convey the whole of my property of every sort to the public 
for the good of mankind and the improvement of science, 
in an institution to be denominated * Anderson's Univer 
sity..”"’ The whole range of human science and literature 
was to be taught to all classes and to both sexes, and there 
were to be four faculties, Arts, Law, Medicine, and 
Divinity. But, alas! Anderson’s ideas were grander 
than his estate, for the total value of his property amounted 
to about £1000! Fortunately, the seed fell on good ground, 
@ most successful start was made, and under the guccessive 
guidance of Thomas Garnett, George Birkbeck, and Dr. 
Ure, Anderson’s institution grew in usefulness. In its 
early days the lectures were attended by 700 or 800 parsons. 
while as time went on some of the most distinguished 
chemists and physicists of Great Britain were numbered 
among its professors. 
With its funds and endowments augmented from time 
to time, the institution progressed steadily. Its name 
changed from Anderson's Institution to Anderson's Univer- 
sity, and then to Anderson's College ; in 1886 the non- 
medical part of the institution was incorporated with 
five other establishments under the name of Glasgow 
and West of Scotland Technical College and since 1912 
has been called the Royal Technical College. Like its 
name, its home has been changed from time to time, and 
its present fine building was erected in 1903. While the 
Royal Technical College is Anderson’s greatest monument, 
it may also be recalled that the Mechanics’ Institutions 
which sprang up in this country about a hundred years 
ago were moulded on the society formed by the mechanics’ 
class of the Andersonians which seceded from the main 
institution in 1823, the Glasgow Mechanics’ Institution 
being founded a year before the London Mechanics’ 
Institution. 











THe output of manganese ore from the Russian 
Tshiaturi field during September was 63,000 tons, which 
breaks all previous records and showed an advance of 








86 per cent. over the previous month. 
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Railway Matters. 





Ir is reported in the Journal of Commerce that negotia- 
tions between the railway companies and the South York- 
shire collieries have resulted in a reduction in the price 
of locomotive coal of from 3s. 6d. to 4s. 


In the new tank engines about to be put into service on 
the suburban trains of thé Great Eastern section of the 
London and North-Eastern Railway, the driver's position 
is, in accordance with modern practice, on the left-hand 


side. The engines are of such dimensions that, like 
those on the Great Northern section, they may run over 


the Metropolitan Railway. 


Since the paragraph in this column of our issue of | bridge in Australia. 


January 8th as to an agreement between the railways and 
traders was written, the Railway Rates Tribunal has been 
informed that the figure of £45,218,523 has been accepted 
as that of the net revenue for “‘A’*’ vear. The sum of 
£3,000,000 has to be deducted from it in order to give 
effect to the report of the Ministry of Transport. 


THe driver concerned in the Amiens derailment of 
August 13th has been found guilty of travelling at a 
dangerous speed and has been sentenced to twelve months’ 
imprisonment, which is not, however, to be enforced during 
his good behaviour. The judgment added that the effects 
of the derailment were worse than they would have been 
had all the coaches been of a more equal weight. 


THe Ministry of Transport is considering the issue of 
an order for a passenger tube railway under the Tyne 
between North and South Shields. The corporations of 
those two boroughs met on the 7th inst. and decided to 
oppose the order, so that their interests may be protected. 
It is proposed to build the tube by private enterprise, and 
the corporations further oppose the order on the grounds 
that it authorises advances by local authorities. 


Tue award of the National Wages Board comes before 
a special delegate meeting of the National Union of 
Railwaymen next Thursday and Friday. A number of 
branches have urged that the award be rejected, but it is 
hoped that it wil] be accepted. The decision of a delegate 
meeting is final. The Associated Society of Locomotive 
Engineers and Firemen has accepted the award, but it 


must be remembered that it had no case before the Wages | 


Board; it only opposed the companies’ demand for a 
reduction. 


Ir will be remembered that on the actual day of the | 
centenary of the opening of the Stockton and Darlington 

Sunday, September 27th last—the railwaymen, sup- 
ported by the chief officers of the London, Midland and 
Scottish Railway, held a demonstration of their own at 
Belle Vue, Manchester. It is now reported that the pro- 
ceedings resulted in a profit of £278, and that that sum has 
been divided between the orphan and benevolent funds of 
the three unions concerned and the Railway Servants’ 
Orphanage. 


Hav the Government of India exercised its right to 


purchase the Delhi-Umballa—Kalka Railway, it would | 
have had to purchase it at the end of the present year on | 
the basis of the net receipts for the last five years. The | 
latter have been such that it would have meant a return | 


of 400 per cent. to the shareholders. The Secretary of 
State therefore informed the company in July last that 
it would not exercise the right. Negotiations have, how- 
ever, passed between the parties which have led to an 
offer from the company to sell the property for a figure 
that will be equivalent to 315 per cent. That offer has 
been accepted. 


IN a commercial report on Russia the Institute of Com- 
mercial Research says that there does not seem much hope 
of the very ambitious scheme for the development of 
Russian railways being put into operation during the 
present year. Trucks and wagons should be purchased 
in fairly large quantities before the next harvest season, 
and it is rumoured that about six new shunting engines 
for the Moscow area will be bought at an early date. No 
confirmation or official statement can be obtained. The 
exact specification of the locomotives on the Russian 
railways can doubtless be obtained, and an offer to supply 
spares for them might meet with approval on the part of 


Notes and Memoranda. 





| On the arrival of the Port Melbourne in Australia re- 
| cently, it was stated that the fitting of gyroscopic steering 
| gear had resulted in the saving of two days on the voyage 
from London. 


THE output of coal from the mines of Great Britain for 
the week which ended on December 26th was 3,964,800 
tons, as compared with 3,432,700 tons for the correspond- 
ing week of 1924. 


THE new railway bridge over the Murray River, at 
Murray Bridge, South Australia, which was opened last 
November, is 1880ft. long, and thus is the second longest 


In a paper on “ The Production of Hydrogen by Micro- 
Organisms,”’ read before the Chemical Engineering Group, 
Dr. A. C. Thaysen said that 1 Ib. of maize could be 
to yield 5-5 “ubic feet of hydrogen, in the process of manu- 
facturing butyl-alcohol. 


WHEN the old Niagara Falls cantilever bridge was 
demolished recently it was found that the material of the 
central truss, added to the original structure in 1900, was 
much more severely eaten away by rust than was that of 
the old trusses built in 1883. 


Ir is stated in the Canadian Engineer that while the 
development of 1000 horse-power hydro-electrically 
involves on the average an expenditure of 250,000 dollars, 
the capital expenditure required for the application of 
the power to useful purposes is as much as 1,861,000 dollars. 


ALTHOUGH the greater part of the machinery for the 
new sugar mill at Tully, North Queensland—the largest 
in Australia—was manufactured in the State, the power 
plant came from England, the boilers from Thompson's, 
the engines from Belliss and Morcom’s, and the generators 
from Cromptons. 


THE estimated production of copper in the United States 
from domestic ores during last year was 1,693,000,000 Ib., 
as compared with 1,634,000,000 Ib. for 1924. In 1925 the 
production of new refined copper from domestic and 
foreign sources amounted to about 2,237,000,000 Ib., com- 
pared with 2,260,000,000 Ib. in 1924. 





| 
| A -sHORT article in the Far Eastern Review describes how 
| practically all the rolling stock on the Japanese railways 
| was converted to automatic coupling in one day. The 
| whole service was shut down and the vehiel bled 
| in 221 stations. In all there were 12,000 men 
on the work, and each man converted approximately three 
and a-half vehicles well within the allotted time. 


| THe Ministry of Health announces that 24,000 concrete 
| houses were erected in the United Kingdom during the 
twelve months ended December 3lst. Sheffield came 
| easily first with 4754 houses. Other big schemes were 
| carried out by Liverpool (1650), Leicester (1500), Dublin 
(1400), Birmingham (1300), Wolverhampton (1000), 
Nottingham (1000), Edinburgh (1002), and Hull (606). 








AccorpinG to an article in Stahl und Eisen, by Dr. 
Bormann, the addition of large quantities of scrap metal 
to the horde of blast-furnaces has, on the whole, a beneficial 
effect on the working of the furnace. In actual practice 
about 30 per cent. saving in coke and an increase of up 
to 60 per cent. in the pig iron output of the furnace have 
been attained, thus effecting considerable reductions in 
the costs of production of pig iron. 


In the course of his paper on the restoration of Lincoln 
Cathedral, read before the Royal Institute of British Archi- 
tects, Sir Francis Fox said that jackhammers had proved 
very satisfactory in drilling holes in the masonry for grout- 
ing purposes, as they did not jar the building. It was 
nothing unusual for two men to drill a 12ft. hole in one 
hour and 10,623 holes, totalling 9} miles in depth, had 
been drilled by the end of last October. 


Tue hydraulic method of cleaning castings employed 
at the Allis-Chalmers Manufacturing Company’s wo 
at Milwaukee, U.S.A., consists, according to the Jron and 
Coal Trades Review, of applying a stream of sand and water 
ata pressure of 425 lb. per square inch to the castings under 





the authorities. 


THe railway statistics for October last of the Ministry 
of Transport have just been issued as a Stationery Office | 
publication, price 38s. Compared with the corresponding 
month of 1924, fewer full-fare journeys were made by 
passengers but more at reduced fares. The result was an 
increase of 2-2 per cent. in the number of journeys, but a 
decrease of 2-1 per cent. in the receipts. The passenger | 
train mileage increased by 2-3 per cent. The tonnage of | 
freight conveyed was less by 6-1 per cent.; the ton- miles | 
by 4-5 per cent.; and the freight train receipts by 4-7 per 
cent. The freight train miles had a saving of 3-1 per cent. 
In our comments from time to time on these statistics we 
have occasionally drawn attention to the passenger train 
miles showing an increase when there has been a decrease 
in business. It is due to the companies that we should 
say that passenger trains must run as advertised, however 
small the traffic may be. With freight trains it is different ; 
trains can be cancelled without any public notice should 
traffic fall off. 


Berore the Coal Commission rose for the Christmas 
vacation evidence was given on behalf of the private 
owners of railway rolling stock. It was said that the 
amount of capital invested in privately owned w 
was between 55 and 60 million pounds. Two remarkable 
statements were made. One was that colliery proprietors, 
coal merchants and others already regretted the gradual 
entire substitution of the new standard 12-ton mineral 
wagon for the old 8-ton and 10-ton wagons. The latter 
were far more suitable for many classes of trade. The other 
noteworthy remark was that, except-paossibly for a very 
limited and special traffic, larger wagons than the 12-ton 
were most unsuitable. The 20-ton coal wagon was not 
only unpopular, in spite of every effort to popularise it, 
but it was impracticable to run except to a very limited 
extent. Its dimensions were such that the great majority 


of existing railway and colliery plants could not dea! with 
it at all, and its wheel base prevented it from taking the 
curves on numerous sections of line. 





| is now cleaned in 14 instead of 300 hours, 


treatment. It is said that now two men generally can do 
the work of sixty. A hydraulic turbine runner, for example, 
weighing 110 tons and 40 tons before and after cleaning, 


A sursTiTuTE for barbed wire has" been brought out 
recently in Germany. It is, according to the Jron and 
oa Trades Review, punched from heep iron of about 

No. 16 gauge and 2in. wide; the slitting is such that a 
| barbed wire substitute is produced by pulling the band 
until it is fully extended. Shipped in rolls before extension, 
the makers claim compactness and smoothness in handling, 
Although it is said that the present cost of produttion 
is in excess of the cost of producing barbed wire, the 
delivered price is lower. 


Tue colouring of concrete is finding practical experiment 
in a new bridge now being built by the Cumberland Count 
Council on the Dale main road that runs between Penrit 
and Ullswater. In order to harmonise with a house built 
of pink sandstone nearby, the concrete of the bridge is, 
according to the Building News, receiving a percentage of 
colouring matter in the shape of pink granite and 
Bowscar red sand. The London County Council has also 
decided to try the effect of coloured concrete on some of 
its new housing schemes, and the Cumberland experi- 
ment is being watched by its technical advisers with 
that intention. 


Tae. High Commissioner for Canada in London reports 
that, according to a statement issued by the Natural 
Resources Intelligence Branch of the Department of the 
Interior, Ottawa, lead, zinc and nickel contributed 
largely to Canada’s exports during the twelve months 


Miscellanea. 


Tue Middlesbrough Town Council proposes to erect a 
power station at a cost of over £141,000 

Tur Glasgow Corporation has decided to try the experi- 
ment of a 2d. maximum fare on the tramways. 

THe new automatic telephone exchange at Manchester 
is to have three units of equipment with 10,000 lines each. 
It will take three years to complete. 


Havrixe carried out a programme of trials, submarine 
L 27 has been taken into the steam basin at Sheerness 
Dockyard to be completed for active service 


A wew lode of tin ore is said to have been discovered at 
Belowda Hill, near Castle-an-Dinas, Roche, Cornwall, 
with an estimated content of 30 |b. of tin per ton of ore 


THE present output of the new safety razor blade 
factory in the old Sheffield-Simplex works at Sheffield 
is a million blades a week. and it is shortly to be increased 
to a million a day. 

Accorpine to preliminary figures published by the 
Central Bureau of Statistics of Sweden, the iron ore pro 
duction of the country was 6,499,774 metric tons in 1924, as 
against 5,588,173 in 1923. 


Tue Vancouver Harbour Board has purchased a big 
site with the intention of utilising it for a new pier similar 
in some degree to the Ballantyne Pier, which was opened 
a year ago at a cost of about 6,000,000 dollars 


Tue first of the only two destroyers ordered by the 
Admiralty since the war will be launched at the South 
ampton Yard of John I. Thornycroft and Co., Ltd., on 
Saturday, January 16th. She is to be named H.M.8 
Amazon. 

Work has been started on the construction of the two 
steel bridges over the Murray River at Mildura and 
Abbotsford. They will be 818ft. and 770ft. 6in. long 
respectively and are being erected by Armstrong, Whit- 
worth and Co. 


It is reported in the Iron and Coal Trades Review that 
@ new seam.of coal has been struck in the Bargoed Steam 
Coal Colliery of the Powell Duffryn Steam Coal Company, 
Ltd., while a bore sunk at Sutton, near Retford, has dis- 
closed the Barnsley top hard at a depth of 850 yards. The 
seam is 5ft. thick. 


It is stated that the projected flight early this year of 
the big rigid airship R 36 from this country to Egypt and 
India will not take place. This decision has been reached 
partly in the interests of economy, and probably the 
authorities were influenced by the successful research 
work done by the R 33. 


THE opening of a new underground cable between London 
and Glasgow, via Edinburgh, has resulted, it is stated, in a 
greatly accelerated service to Glasgow, Edinburgh, and 
other important towns in Scotland. As the new cable ix 
entirely underground the lines are free from normal climatic 
interruptions, and the speech transmission has been 
greatly improved. 

In the Journal of the British Chamber of Commerce in 
the Argentine Republic it is reported that considerable 
quantities of machinery and merchandise which had been 
sent to the Northern Provinces have been diverted to the 
southern portion of the Province of Buenos Aires, where 
machinery agents had been incapable of satisfying all the 
orders they had received from their farmer customers. 


Paws to establish a National Museum of Engineering 
and Industry in America, which have been receiving much 
thought among American engineers for years past, are now 
assuming more definite form. With the active participa- 
tion of all four founder societies, the project seems to be 
on the high road to realisation. As outlined by pre 
liminary studies, this museum would be modelled on 
those long established and highly successful examples in 
England, Germany and other countries. 


Asout twelve o'clock noon on Monday, December 14th, 
1925, when the second line of one of the 40,000 kilovolt- 
ampére compound sete in the Barking power station was 
being run up, the vover of the governor valve was dislodged 
and it fell through the floor plates on to the feed pump 
gallery below, other pieces of metal of small section being 
at the same time scattered throughout the engine-room 
in the vicinity of the turbine. Fortunately, the damage 
to the other equipment in the station was confined to the 
jamming of the governor gear on the other line of the sam 
turbine, which was on load at the time. Three men—the 
driver, a pump attendant, ang one of the contractor's 
men—received injuries, one of them having both legs 
fractured. The company’s supply was not interrupted 
and the effect on the system was only slight, thanks to the 
Barking power-house being interconnected with other 
generating stations. The cause of the trouble has not so 
far been fully uscertained, as, until the men concerned are 
fit to give evidence, those who are carrying out the investi- 
gations are unable to arrive at any final conclusion. 


Txe Electricity Commissioners give notice that they 
will hold a local inquiry at the Town Hall, Stoke-on-Trent, 
on —e ebay 17th, at 10.30 a.m., and follow- 

ing days, if necessary, with reference to the area to be 
included in the proposed ‘North-West Midlands Electricity 
, to hear any objections and representations as to 
the inclusion in or é@xelusion from the district of certain 
areas, and to consider a scheme which has been submitted 
by a conference of authorised undertakers in the district 
for effecting an improvement of the existing organisation 
for the supply of electricity in the district, and for the 
formation of a Joint Electricity Authority. Copies of the 
scheme may be obtained from Mr. H. H. Battle, hon. 
secretary to the conference of authorised undertakers, 
Borough Hall, Stafford, at a cost of 10s. 6d. each. Any 
body or person interested may attend the inquiry either 
personally or by counsel, solicitor or agent. Any repre 


ended last October, each showing a considerable increase sentations or objections with regard to the scheme should 





over the shipments for the previous year. Lead inc 


be AA. 


d to the Secretary, Electricity Commission, 


from 6,053,038 dollars to 13,752,791 dollars, zinc from Savoy-court, Strand, London, W.C. 2, not later than 
3,688,728 dollars to 5,441,363 dollars, and nickel from | Saturday, February 6th, and a copy of such representations 


9.374.909 dollars to 11,869,872 dollars. 
increased from 4,860,827 


Copper ore | or objections should at the same time be sent to the hon. 
dollars to 6,371,333 dollars, and | secretary to the conference of authorised undertakers at 





blister copper from 5,464,798 dollars to 6,468,362 dollars, | the address mentioned, 
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Torsionmeters. 


Tw the tests at sea carried out by the Marine Oil 
Engine Trials Committee on the engines of the 
twin-screw motor vessel Sycamore each of the pro- 
peller shafts had a torsionmeter attached to it. In 
the case of the twin-screw motor vessel Dolius, 
dealt with in the Committee’s second report, the 
port shaft alone was so equipped. In the single- 
screw ship Pacific Trader, the subject of the Com- 
mittee’s third report presented last Friday, no 
torsionmeter of any kind was employed. That 
omission, whatever may have been its cause, must 
be greatly regretted by engineers and naval archi- 
tects, for, to put it briefly, the Committee's first 
and second reports raised an issue of prime interest 
and importance which until it is cleared away must 
influence the engineer’s faith in his ability to 
measure the performance of marine prime movers 
with any pretence to accuracy. In the Sycamore 
trials, it will be recalled, the torques measured at 
the torsionmeters were from 17 to 27 per cent. 
less than the torques deduced from the indicated 
horse-power and the mechanical efficiency. On 
the Dolius the observed torsionmeter torques were 
from 6 to 56 per cent. greater than the calculated 
values. Such discrepancies as these, both by reason 
of their magnitude and by the opposition of their 
signs, are not lightly to be passed over. That a 
genuine difference, a difference over which the 
marine engineer can exercise a certain control, 
should exist between the calculated and the 
observed torques is to be expected. But that it 
should amount to something like 20 or 30 per cent. 
passes belief and reason. That such difference 
should imply a gain of torque, as in the case of the 
Dolius, is preposterous. Omitting such portions of 
the discrepancies as may be due to a genuine 
difference, we are left with a residue that may be 
traced to the faulty behaviour or application of 
the dynamometer employed to determine the 
mechanical efficiency of the engines on land, of the 
indicators used during the land and sea tests, or of 
the torsionmeters installed for the sea trials. Of 
these three factors suspicion most readily attaches 
to the torsionmeter. The Committee’s reports, 
taken together, place the reputation of that instru- 
ment at stake. For the sake of progress, in con- 
nection with the marine steam turbine as well as 
the marine oil engine, it is highly desirable that the 
origin of the discrepancy should be discovered as 
quickly as possible and the trustworthiness of the 
torsionmeter either vindicated or revealed in its 
true colours. The issue having been raised, many 
interests unite in demanding its speedy resolution. 
The admission has been made of a possible source 


applied on the Dolius, and of a possible source of 
negative error in the instrument as used on the 
Sycamore. Such an admission, it may be argued, 
provided the errors acknowledged are of sufficient 
magnitude, completely clears up the mystery of the 
torque discrepancies. Until more is known regard- 
ing the cause of the errors it is, however, unwise to 
assume that it does. It is difficult, although not 
impossible, to believe that identically the same 
instrument used on two ships, the trials of which 
were run within a few days of each other, could on 
one occasion exhibit a positive error of a very gross 
order and on the other an equally gross negative 
error. Such a reversal of behaviour is most unusual 
in scientific instruments and may be set down as 
highly improbable. But more than mere improb- 
ability can be invoked in favour of withholding 
| final judgment until additional knowledge is placed 
at our disposal. The loss of torque registered by 
the Moullin torsionmeter on the port shaft of the 
Sycamore was more than confirmed by the readings 
taken from the starboard shaft with a Hopkinson- 
Thring torsionmeter. It is scarcely rational to 
suppose that throughout the trials of the Sycamore 
| these two instruments, of radically different design, 
misbehaved themselves to an approximately equal 
extent and in the same direction. If it can be 
shown that they did do so there would appear to 
be but one verdict likely to be passed by engineers 
on the whole race of torsionmeters. Any such hasty 
verdict would be regrettable. The position, it must 
be realised, is very complicated. Turning back to 
the Committee’s first report, we find, for example, 
that the starboard engine of the Sycamore was not 
tested on shore and that, for the purpose of calcu- 
lating the torque it was transmitting during the sea 
trials, its mechanical efficiency was assumed to be 
the same as that of the port engine at the same out- 
put as determined on shore. The port engine in the 
course of the land tests had been “run in ”’ for a 
fconsiderable time. The starboard engine at the 
outset of the sea trials was raw relatively to its 
mate, and there is therefore a distinct possibility 
that its mechanical efficiency was less than the 
figure assigned to it from the results of the port 
engine land tests. It is thus open to us to argue 
that the discrepancy so far as the starboard engine 
of the Sycamore is concerned was caused not by 
the Hopkinson-Thring torsionmeter reading low, 
but by the assignment of too high a value to the 
estimated torque. To account for the discrepancy 
wholly in this manner may savour of credulity 
for it implies that the mechanical efficiency of the 
starboard engine during the low power trial at 
sea instead of being the assumed 70 per cent. or 
so was as low as 51 per cent., a suggestion that the 
engine builders may justly resent. The illustration, 
however, of this point serves to reveal one of several 
practical arguments against too readily assuming 
that the cause of the discrepancies lies wholly 





| 


with the torsionmeter or that torsionmeters in 
general are unworthy of our trust. 
The results of the Committee's trials so far 


reported have undoubtedly led many engineers to 
regard all forms of torsionmeter with grave 
suspicion. It js only just, however, to emphasise 
the fact that the Committee's experience of these 
instruments has been very partial and that several 
promising forms of new or improved torsionmeters 
are in existence which have not been used in the 
tests. Even as regards the two forms actually 
employed the evidence furnished in the Committee's 
reports is too incomplete to enable a sound opinion 
to be expressed on their merits and defects. It is 
neither right nor desirable that the matter should 
be left in its present state. The Committee's 
reports have raised a problem of first-class import- 
ance, and in our view an immediate effort should 
be made to solve it either by the Committee itself 
or by a new one specifically appointed to investi- 
gate the behaviour of torsionmeters. The fact 
that but one torsionmeter was used on the Dolius 
deprived us of much evidence that would have 
been of assistance in probing the matter. That 
none at all was employed on the Pacific Trader 
deprives the Committee’s third report of what would 
have been part of its chief value and interest. The 
fourth report will, we believe, be found to aggra- 
vate the position in so far that no direct measure- 
ments of either the torque or the thrust were enade 
in the trials covered by it. Yet it is obvious that 
if the torsionmeters used in the sea trials of one of 
the vessels were applied between the fly-wheel and 
the dynamometer during the shore tests of the 
engine invaluable information would be gained. 
The work of the Committee will be incomplete if 
it is obliged to conclude its labours without taking 
advantage of the opportunities open to it in this 
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respect. We are glad to learn that there is no 
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reason to fear such a conclusion, and that in the 
fifth report direct torque and dynamometer read- 
ings made simultaneously during the shore trials 
will be found recorded. 


The Future of the Economiser. 


For more than a generation an economiser has 
been regarded as an essential feature of an efficient 
boiler plant, for it achieves a result unattainable 
by any mere extension of the boiler heating surface. 
The latter, in the nature of things must be of equal 
temperature throughout, whereas the absence of 
any natural circulation in the economiser permits 
its cooler portions to continue to abstract heat 
from the flue gases long after their temperature 
has become too low for them to give up heat to the 
boiler itself. It would appear at first sight as if 
there could be no limit, theoretically, to the benefit 
to be obtained from increasing the economiser 
surface. The larger the economiser the lower 
would be the final temperature of the flue gases, 
and the less therefore would be the quantity of 
heat carried away to waste. But, supposing that 
the metallurgists gave us a non-corrodible metal 
at a price which would render relatively enormous 
economiser surfaces practicable, and would allow 
us to work with safety below the dew-point of the 
flue gases, the economiser even then would not 
have things all its own way. It is true that by 
such a plant the feed water could be raised from 
the temperature of the condenser to that of the 
boiler by waste heat alone, but quite apart from 
practical. considerations of size and cost, even so 
great an apparent saving might not be worth while. 
In fact, after a long and honourable career, in 
which it has abundantly justified its name, its 
position is now being seriously challenged. There 
are already many power plants designed for the 
highest efficiency without economisers, and there | 
are likely to be more. The reason is only partly a 
practical one. Steel economisers have a deplorable 
tendency to corrode, while with the high pressures 
becoming prevalent in modern power stations the 
use of cast iron is reaching its limitations. The 
metallurgists may get over these -difficulties, but 
even if they produce the perfect economiser metal, 
there will still be the thermodynamic point of view 
to be considered. This, it must be admitted, is 
adverse to the economiser in principle. Thermo- 
dynamically, the economiser is part of the boiler, 
both being engaged in imparting heat to the water. 
Now, as was pointed out by Carnot, the greatest 
proportion of heat can only be turned into useful 
work when all the heat is taken in by the working 
substance at the highest temperature of the cycle. 
In other words, the proper function of a boiler 
plant is to boil, and not to heat water up from any 
lower temperature. Of course, the feed water 
must be raised to the boiler temperature somehow, 
and if the heat can be added outside the boiler 
plant by the progressive use of partially expanded 
steam, we confine the plant to its proper duties, 
and approximate to the conditions imagined by 
Carnot. 

It will be interesting to consideg the effect of 
substituting progressive feed heating for economiser 
heating in an actual plant. For data, it is, as usual, 
most convenient to turn to American sources. 
The carrying out of careful boiler tests, or, at any 
rate, the publication of the results obtained, is 
sadly neglected in this country, with the result 
that the overseas purchaser of plant is liable to 
believe that we are badly behindhand in boiler 
practice—a belief that is bound to have a serious 
effect on our engineering prestige and on the trade 


to which prestige leads. It is, we believe, 
within the terms of reference of the Fuel 
Research Board to make boiler tests and a 


valuable return for the time and money expended 
would surely be obtained if the Board would 
produce some data of interest, either to the user or 
to the designer of plant. Meanwhile, we are much 
too largely dependent upon the excellent work of 
the American Bureau of Mines, and of the large 
public service corporations of that continent, and 
it is not to our credit that equally good data are 
not available from British sources. We will take, 
for our present purpose, one of a series of twenty- 
four tests on a large boiler belonging to the Cleve- 
land Electric [lluminating Company, which are 
tabulated in last September’s seria] report of the 
Prime Movers’ Committee of the National Electric 
Light Association. The test was selected prac- 
tically at random, the choice being made because 
the temperatures and pressures happened to suit 
the steam tables best without interpolation. The 
test lasted 21.8 hours, the boiler evaporating 


about 6.13 lb. per square foot of heating surface. 
During the run the average pressure and tempera- 
ture of the steam were respectively 260 lb. and 
706 deg. Fah., while the water entered the econo- 
miser at 152 deg. Fah. If we assume that the 
condensate at, say, 90 deg. Fah., was raised to this 
temperature by exhaust steam, the maximum 
theoretical cycle efficiency of the whole plant would 
be 35.1 per cent, with slide-rule accuracy. In 
other words, with ideal boiler and turbine plant, 
we could turn into work as a maximum 35.1 per 
cent. of the heat in the coal. Reference to the 
report of the test shows that the water was heated 
by the economiser to 255 deg. Fah., at which tem- 
perature it entered the boiler. Now, supposing 
that the economiser had been abolished altogether, 
and the condensate had been progressively heated 
to 255 deg. Fah. by steam extracted from the tur- 
bine, the cycle efficiency would have been brought 
up to 36.7 per cent. This, however, would have 
been effected partly at the expense of the boiler 
plant efficiency, as the elimination of the econo- 
miser in the case under consideration would have 
resulted in a rise of the flue gas exit temperature 
from 252 deg. to 564 deg. Fah. To neutralise this, 
an air heater could be substituted for the econo- 
miser, and if the former were so proportioned as 
to effect an equal reduction in the temperature of 
the flue gases, we should have a clear gain of over 
4} per cent. in the theoretical efficiency of the plant 
by the change. There is, however, room for a still 
further improvement. The boiler could be relieved 
of most of the work of heating the water from 
255 deg. Fah. to its boiling temperature of 404 deg. 
Fah. by an extension of the regenerative system 
of heating. Supposing that by this system the 
feed temperature were only raised to 350 deg. 
Fah., the theoretical efficiency of the cycle would 
become 37.6 per cent., which is 2.5 points, or 
more than 7 per cent., better than the actual cycle 
first considered. 

Enough has been said to show that the economiser 
no longer holds, unquestioned, its former position 
in the economy of a power plant. As a means of 
heating feed water it is adn ittedly less efficient 
from the thermodynamic point of view than the 
system of regenerative heating. The ideal system, 
in which heat is abstracted at all temperatures 
from partially used steam, is like all ideals, un- 
attainable in practice, but by the employment 
of a comparatvely few stages in the heating pro- 
cess, a very good approximation to ideal conditions 
can be obtained. The trend of events is clearly 
shown by a recently published statement of modern 
practice in the United States. Of nineteen power 
stations, having an aggregate capacity of 1,349,000 
kilowatts, put into operation during th» last two 
years, no less than ten have no economisers at all. 
Two of these stations, with a combined capacity 
of 245,000 kilowatts, employ four-stage feed heat- 
ing. Eleven stations, or 53 per cent. of the total 
capacity, use three-stage heating, and five only of 
them have economisers installed. In two of them 
the economisers are not next to the boilers, but 
between the second and third stage heaters. An 
analysis of all the plants mentioned show that 
when economisers are not used the average tem- 
perature of the feed water entering the boiler is 
290 deg. Fah., while with economisers it is 325 deg. 
Fah. As even the latter only corresponds to a 
steam pressure of less than 82 lb. gauge, it would 
seem as if progressive feed heating might be carried 
further with advantage. At the North Tees 
station, designed as long ago as 1917, there are no 
economisers, but the feed is brought to a tempera- 
ture of 300 deg. Fah. by three-stage heating. This 
was probably the first station in the world, amongst 
those designed for really high efficiency, in which 
economisers were abandoned. The high boiler 
pressure, namely, 475 lb. per square inch, may have 
influenced the decision, but it is likely that the same 
far-seeing view which characterised other features 
of the design led equally to this anticipation of 
what promises to become fairly common practice 
in power house design. 








Obituary. 


JOHN DAVID BAILIE. 


Mr. J. D. Battie, whose death occurred on the 
6th inst. at his home, Cranfield House, Calverley, 
Leeds, at the age of fifty-nine, was well known in 
the North and North Midlands as a representative 
of C. A. Parsons and Co., Ltd., with whom he had 
been associated since 1893. After his early education 
Mr. Bailie tor some short time attended the School 





an average of 187,540 lb. of water per hour, or 


of Telegraphy and Electrical Engineering, Princes- 





street, Hanover-square, London, W. His business 
career began in 1885 with Messrs. J. D. F. Andrews and 
Co., who carried out. general electric contracts, in- 
cluding the construction and supply of generating 
plant, general fitting, and lighting contracts for muni- 
cipalities, steamship companies, &c. From 1891 to 
1893 Mr. Bailie acted as outside representative of 
this firm, and, incidentally, as consulting engineer 
to Sir Augustus Harris, at Drury Lane Theatre. In 
1893 he became associated with Messrs. Parsons, 
and in his capacity as commercial representative for 
that firm, helped very materially to develop the appli- 
cation of the steam turbine. Mr. Bailie was one of 
the first to advocate the use of electricity in collieries, 
as well as the application of exhaust turbines for that 
class of work. From 1912 until his death he acted 
as honorary secretary of the North Midland Centre 
of the Institution of Electrical Engineers, of which 
society he was an associate member. He was made 
a member of the Institution of Mechanical Engineers 


in 1901. 
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Railway Accidents : Legislation and Statistics, 1825- 
1924. By H. Raynar Witson. London: The 
Raynar Wilson Company, 96, Hurlingham-road, 
S.W. 6. 6s. post free. 

DuRinG the whole of last year there was only one 

passenger killed in a train accident on British rail- 

ways, and he would probably be still alive had he 
not, at the time he met with his injuries in the collision 
of June 14th at Baker-street, been suffering from 
fatty degeneration of the heart. Such a record, 
measured by the results in other countries, is not only 
remarkable, but typical of many preceding years, 
as thrice during the present century has there not 
been more than one fatal accident during the year 
and twice there was none at all. How such a praise- 
worthy and gratifying success in railway operation 
has been achieved is told in the present work by Mr. 

Raynar Wilson, who has, we believe, been connected 

with railways, and with safety appliances on railways, 

for nearly fifty years and who can therefore speak with 
authority. 

In reading through his very instructive chapter on 
‘* Legislation ’’ we have been struck by the fact that 
Parliament, the various Royal Commissions and 
Select Committees, and the Board of Trade consis- 
tently refused to interfere with the administration of 
the railways. Concurrently with that attitude, the 
accident record got worse and worse, and it seems 
somewhet paradoxical that when the yearly figures 
were at their peak point the Royal Commission of 
1874—appointed to consider this very question of 
railway accidents—recorded the “‘ decided opinion 
that any change, which would relieve the railway 
companies from the responsibility which now rests 
upon them to provide for the safety of their traffic, 
would be undesirable.’’ Most of the terrible disasters 
of that period—when on an average forty passengers 
and twenty-five servants were killed in train acci- 
dents each year—-would have been avoided by one 
or other of two safeguards——the block system and the 
interlocking of points and signals. The former was 
in successful use in 1854 and the latter in the early 
*sixties, but the administrations of the period when 
accidents were so frequent apparently preferred to 
pay for their cost rather than provide the necessary 
signal-boxes and signalmen. Some farseeing railway - 
men—to whom Mr. Wilson pays a well-deserved 
tribute—saw that the expenditure their chief officers 
and directors objected to was not only justifiable, 
but would pay for itself. The improvement of signal- 
ling, however, came in time and the tale of disaster 
was modified. Despite the enormous increase in 
business, the twenty-five years of the present century 
have seen only seventy-six fatal passenger train 
accidents in this eountry, or an average of three a 
year. 

A section of Mr. Wilson’s volume which will make 
it invaluable for reference is to be found in the tables 
which practically constitute Chapter III. These 
tables, on which very great labour must have been 
expended, provide us with an analysis of all British 
railway accidents from 1825 onwards. One table is 
entitled “Primary causes, as determined by the 
author, of the 2707 accidents inquired into during 
the fifty years 1875 to 1924 inclusive.” It occupies 
fully six of the author’s foolscap pages, and with the 
other tables and the particulars to which we have 
already referred makes Mr. Wilson’s book an 
invaluable source of reference to the Press and the 
public no less than the railway managers. 
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Relaying Railway Track by 
Machine. 


One does not generally associate Ireland with schemes 
for the saving of manual labour, and it is thus with all the 
greater pleasure that we give an account of a plant which 
we saw in operation on the Great Southern Railways 
(Sligo district), that saved a large gang of men from labour, 
both heavy and dangerous. It was picking up old railway 
track and replacing it with new material, and the few 
attendants necessary had such easy work to do that they 
could go on comfortably in heavy rain wearing long over- 
coats. 

The process of taking out old railway track and replacing 
it with new material by orthodox means is, admittedly, a 
tedious affair, involving much hard work. All the various 
new pieces have to be handled several times before they 
arrive on the site, and the old material must also be man- 
handled out on to the “ water-table,’’ and then back into 
the salvage train. The last-mentioned job is, perhaps, 
the most trying for the plate-laying gang, especially when 
the rails have to be thrown up some distance to get them 
on to the trucks, and has been, not infrequently, respon- 
sible for injuries to the men—when a rail has not lodged 
safely, and has tumbled back off the truck on to them. 

Again, the usual method of relaying involves an in- 
ordinate expenditure of time, especially on a busy line. 
The relaying gangs may be able to get contro] of the line 
by day for only a few hours at long intervals, but cannot 
profitably be employed between whiles. The result 
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the site of operations, where it is put in place by electric 
power, a unit at a time. Concurrently, the old track is 
taken out in similar units, back-loaded on the same wagons 
and forwarded to the depét for disposal. Such a scheme 














FIG. 5—-TRANSPORTER LIFTING TRACK UNIT 


is not, of course, altogether novel, as vast quantities of 
Decauville track are laid by contractors on the unit prin- 
ciple; but we believe that this is the first occasion on 








FIG. 1--LIFTING COMPLETE TRACK UNITS 
that the men must be kept in semi-idleness for con- 
siderable periods, and work at their utmost capacity when 
the opportunity offers. Considering that each relaying 
gang amounts to some forty hands, such a system of 
working is obviously uneconomical 

The plant which we saw in operation in Ireland reduces 
all the losses to which we have just referred to a minimum, 
by employing mechanical power wherever possible, either 
by night or day, and by assembling the new, and breaking 
up the old, track on mass-production principles and under 
shop conditions. It is the invention of Mr. A. W. Bretland, 
deputy chief engineer of the Great Southern Railways of 





AT CENTRAL DEPOT 


supply is derived from a Diesel engine-driven set installed 
mainly for lighting and pumping power for the station. 
Into this depdt all the new materials for making up track 
are run. The rails are in bunches as they came out of the 
slings at the dockside, and the sleepers are in piles of a 
truckload each, just as they were on-loaded at the creosot- 
ing works. 

All the material is unloaded by the overhead crane, 
which is powerful enough to take off a truckload at a time. 
For this reason, it is provided with slinging gear that will 
conveniently pick up the bunches of rails and sleepers in 
bulk as they arrive. The rails are unloaded, and stacked 
in the store yard, at the rate of 240 tons an hour, when 
handling 45ft. 95 lb. rails, while the sleepers are handled 
at 1500 per hour. The smaller parts, such as bolts, 
washers, &c., are brought in bags and are stored in con- 
venient places. The rails and sleepers of the old track are 
similarly handled. Under this system the new rails are 
not man-handled at any time from their delivery by ship 
until they are finally dealt with at the site of relaying, 
and vice versd with the old rails. 

Down one side of the gantry there is a set of four * jigs,’’ 
which are merely lengths of standard railway track, and 
are used as guides in building up the units of new track. 
The stocks of sleepers are kept at the ends of the jigs, while 
the rails are stacked behind. It is thus a simple matter 
for the men to cant the sleepers down on to the jigs, 
slide them along the rails and bring them to position over 
the sleepers below. The two rails are lifted over by the 
crane, dropped in place and set square one with the other 
by means of a large square. A small gang of men then 
quickly puts on the chairs and bolts down the rails— 
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FIG, 2 


which a successful attempt has been made to relay full- 
gauge track in this way. The Great Southern, by the 
way, is of 5ft. 3in. gauge 

The whole system naturally depends on the central 
assembling depét, and it may consequently be best to 
describe that part of the plant first. 


Unrr AsseMBLine Depor 

The depét which we visited is at Mullingar, about 50 
miles from Dublin, and is consequently fairly central from 
a distribution point of view to the system of the Great 
Southern Railways, and it is considered economical to 
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RELAYING TRAIN 


Ireland, and the machines have been manufactured by 
Herbert Morris, Ltd., of Loughborough. 

The essential feature of the Bretland scheme is the | 
handling of the track, by electric power, in large complete 
units, instead of in small individual pieces. For this 
reason the track is built up into complete track sections of | 
@ rail length each at a central depdt, and is then taken to | 





TRANSPORTER AND BALE IN THE ERECTING SHOP 


they were of the flat-footed type at the time of our inspec- 
tion—and a pair of fish-plates is tack-bolted on at one 
end. The same process is repeated twice, so that there is 
a pile of three track units on each jig, and then all the 
piles are taken away by the crane—as shown in Fig. 1— 
to a stock yard on the other side of the gantry. 

In this piling process considerable care has to be exer- 
cised by the supervisor to ensure that there is no confusion 
when the relaying gang starts to unload the supply train. 
In preparing for plain straight work, there is, of course, 
no complication, but where curves are encountered an 
appropriate number of short-sided units must be pro- 





FIG. 4—-MACHINE WORKING AT NIGHT 


distribute track materials by this system to any distance, 


| as there cannot be any empty train haulage. 


Just outside the station there has been erected a gantry, 
500ft. long by 65ft. wide, part of which is shown in the 
engraving, Fig. 1. Down the centre of this space there 
runs a siding connected with the main line, and overhead 
there is an ordinary 15-ton electric crane. The power 





vided. The man in charge of the relaying work estimates 
his requirements in this direction a day or so ahead, and 
sends to Mullingar a chart representing a supply train, 
Each truck of this train bears six track units and the 
superintendent indicates on the chart which units should 
have short rails on one side or the other, so that they may 
drop into place properly when laid in the permanent way. 
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At the central depdt, however, the order of stacking in the 
stock yard must be reversed as compared with the chart, 
as the crane only picks up three units at a time and a truck 
load is six units, The number of units in a stack is, of 
course, Only a matter of loading gauge and crane capacity, 
bu: the quantities we have mentioned have been found most 
convenient at Mullingar, as the crane is so quick in action, 
Each unit of track made there weighs approximately 
3 tons, 
In due track units are loaded on to the 


course, the 



































VIEW SHOWING TROLLEY TRACK & 
ELECTRIC CONDUCTORS 
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FIG. 6—-GENERAL ARRANGEMENT 


materials train, 


wagons, and can thus be run at a speed to fit in with the | which also indicates the carrying rail. 


schedule of other trains on the line. The only peculiarity 


about these trucks is that they are provided with a pair of | 


rails, bracketted on to either side of the sole-bars, the 
purpose of which will be described later. 
despatched early in the evening, so that it arrives near the 
site of operations about the time when the plate-laying 
gang is given possession of the section for a portion of the 
night. There the track-laying machinery and an ordinary 





which is composed of ordinary -bogie ; train, as is shown in the left bottom corner of Fig. 


The train is | 


already mentioned. A good view of the transporter, in the 
erecting shop, is given in Fig. 2, while Fig. 5 shows it in 
the act of picking up a track unit for conveyance to the 
laying crane. 

The transporter is really a simple form of portable crane 
capable of running along the rails at a speed of 320ft. 
per minute, lifting its load at 18ft. per minute, and having 
a quick gravity lowering motion. The two motors are 
each of 7} horse-power and are supplied with current by 
fully protected live rails running along the sides of the 




















VIEW OF TROLLEY RUNNER 


6, 
A general arrange- 
ment of the transporter is also given in the remainder of 
Fig. 6. The dual controls ard operators’ seats (one on each 
side) are closed up within the loading gauge, except when 
relaying is actually being carried out On these occasiong 
the seat and controls clear of the 6ft. way are used. The 
limitations of the loading gauge have been, in fact, one of 
the chief difficulties in designing the plant, as the trans- 
porter must obviously be able to span the track. It is 
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FIG. 7 


front brake van are lying in any convenient siding at the 
nearest station, and the whole assembly is made up into 
« train as shown in Fig. 3. In the front there is the loco- 
motive, and next comes the front brake van, which con- 
tains a small high-speed 50 horse-power steam-driven 
electric generator. The necessary steam is provided from 
the locomotive boiler through a flexible connection. 
Behind the van there is the materials train—for purposes 
of photography only a few wagons of this train are shown 

-jnst as it arrived from the depdt ; then a truck carrying 





RAIL-GRIPPING CLIPS OF LIFTING BALE 


noteworthy in this connection that Mr. Bretland proposes 
in future sets to make the transporter self-elevating, so that 
the materials train can be loaded to a greater height, and 
yet the transporter will be able to clear the gauge in height 
and width, except when actually at work, in which cases 
it will be outside tne gauge in height, but within it in 
width. 

The bale which is used to pick up the track is plainly 
shown in Fig. 2, and comprises two stifi lattice girders 


braced together at such a distance apart that they will lie 


TROLLEY TRAVELLING TO & FROM INBOARD END OF CANTILEVER WITH COMPLETE 


OF TRANSPORTER AND DETAIL OF CONDUCTOR 


course, pass over the gaps between the trucks at the 
couplings, and for this purpose the travelling wheels are 
provided with double treads. One of these treads runs 
on the rails fixed to the sides of the trucks, and the other 
carries the weight over the gaps on short pieces of rail, 
which are hinged and telescopic so as to accommodate 
movements of the trucks. These bridge pieces are hinged 
back when the train is travelling to and from the depot. 
Track Layne, 
We now come to the track-laying crane 


iteaelf, of which 
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an outline drawing is given in Fig, 8. while some impression 
of its general appearance can be gathered from the half- 
tone engraving, Fig. 4. It is, it will be seen, a fixed canti- 
lever mounted on a special truck, which has a six-wheeled 
bogie to carry the weight of the crane, and an ordinary 
four-wheel bogie at the other end. The cantilever 
supported by a portal framework, so that there is a clear 
way beneath it, through which the track units can be 
passed. Running on rails inside the cantilever there is a 
trolley provided with hoisting gear, as shown in Fig. 9. 
It is fitted with a 7} horse-power motor for lifting, which is 
effected at 15ft. per minute, and a 2} horse-power motor 
for travelling. The speed along the cantilever is 120ft 
per minute. The current for working the motors is supplied 
by bare wires stretched along the insides of the cantilever 
girders, and the contro! gear is arranged in a cab in the 
rear of the structure. A cut-out is provided to prevent 
the machine being damaged by overwinding. The trolley 
works in conjunction with a lifting bale similar to that used 
on the transporter, and when the bale is at the top of the 
lift it bears against stops on the underside of the trolley, 
so that the whole arrangement is rigid, and the track being 
picked up cannot swing about. This arrangement is 
necessary, as the clearance through the portal is small. 


Is 


The remaining unit of the plant is the winch, which is 
only used when the old track lengths are not the same as 
those of the new track. It is a simple machine mounted 
on the trailer wagon, and is supplied with electricity by a 
flexible cable. It is anchored, for winching purposes, by 
putting chocks under the wheels. 

From the foregoing description of the plant it will be 
fairly obvious how the operations proceed, but it may be 
of interest to give a brief account of a relaying job which we 
witnessed. 

A train load of materials had arrived at Ballymote, from 
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FIG. 8-ASSEMBLY OF 


a transporter, and the laying crane which shows up so 
prominently in Fig. 3. Its jib trailer truck, on which a 
small winch is fixed, and the rear brake van do not appear 
in the illustration, as they had been unhitched and left 
a few yards behind when the photograph was taken. 

The function of the transporter just referred to is to move 
the track units along the train to the laving crane and to 
reload the old track which is being lifted out on to the 
same wagons. It is for this reason that the trucks of the 
inaterials train are provided with the bracketted rails 





TRACK - LAYING 


between a pair of rails. Along each side there protrude 
four sets of clips for gripping the rails. The form of these 
clips is best shown in the sketch, Fig. 7, which also shows 
the method of simultaneously opening or closing them by 
means of cranks and a shaft running along the length of 
the bale. There is a hand wheel on either side of the 
machine for operating the clips. The crab, or lifting gegr, 
needs little comment, as it follows the standard practice 
of the makers. 


In running along the train the transporter must, of 
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MACHINE AND TRANSPORTER 


Mullingar, during the evening, and had been coupled up 
with the machine and power van, which had been lying in 
a siding. Starting soon after midnight, we ran some 
| 7 or 8 miles down the line to the scene of operations, 
| pushing the train in front of the engine. The whole train 
| was well lit up, as there is ample current available, and 
clusters of cargo lights are arranged in convenient positions. 
On arrival on the site the rear brake van and trailer truck 
were unhitched, and the train drew forward a rail length. 
In this connection it is noteworthy that all signals to the 
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locomotive driver were made by hand lamps, and although 
the system was quite effective, it has, we understand, 
been superseded by an electric signal to the engine cab. 

In preparation for the work, the ballast had already 
been cleared between the sleepers, and it was thus possible 
to start immediately on pulling up the old track, which 
had been in service a considerable time, and was made up 
of 23ft. and 26ft. 6in. Jengths of 80 Ib. rails. The gang 
turned out immediately, and although it was raining very 
heavily, set to work to knock out the fish-plate bolts. 
‘The old bolts and nuts were dropped into bags hanging on 
the headstock of the machine, and the fish-plates were 
roughly spiked on to the end sleepers, so that there was no 
crap metal left on the line. 

Phe trolley was run out on the cantilever, and quickly 
picked up two lengths of the old track, 46ft. long in all 
rails and sleepers together—as shown in Fig. 4. This 
length was run back and transferred te the transporter, 
which took it down the train to an exapty truck. In the 
interval several men with shovels roughly spread the 
ballast so as to fill up the depressions left by the old 
sleepers 

By this time the transporter had returned with a new 
unit of 45ft. track. This unit was dropped on the deck 
below the rear arm of the cantilever and set in position 
against stops. As soon as the transporter had moved out 
ot the way the cantilever trolley was brought up, and, as 
the track had been set in position, exactly, could pick up 
the unit in balance without any manceuvring. The unit 
was then run out on the jib, dropped on the road bed 
and heaved back against the standing metals by the 
electric winch, with, of course, the necessary spacing to 
make the expansion joint. The joints were fly fished to 
permit the winch to move forward, and then everything 
was ready for a repetition of the process on another length 
of track. The whole job had taken scarcely eight minutes 


cult, such as in tunnels and on the top of high embank- 
ments. 
which the machine is not suitable is when crossings and 
points are met. Special pieces like these must, obviously, 
be put in by hand. 








Metropolitan Water Board. 


the Chief Engineer of the Metropolitan Water Board, we 
are enabled to put before our readers the following account 
of the works completed by the Board during the past 
year and of those under construction and contemplated ; 
After referring to the Queen Mary Reservoir, with the 
progress made with which our readers are already 
acquainted, and its aqueduct, Mr. Stilgoe goes on to say that 
the laying of a 48in. diameter cast iron main by Sir W. G. 
Armstrong, Whitworth and Co., Ltd., from Kempton 
Park to Cricklewood, was continued and practically com- 
pleted, This main is connected at Cricklewood to an 


Green reservoir, The Fortis Green pressure will act as 
a jack head for the supply from the 48in. main to the 
Board’s northern and western districts. 

The construction of an additional pumping station at 
Kempton Park by William Moss and Son, Ltd., was com- 


ing completion. Two pumping units, supplied by Worth- 
ington-Simpson, Ltd., will be installed in the new building. 
They will consist of vertical triple-expansion engines, 
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directly actuating single-acting plunger ~umps. The 
maximum pump horse-power of each unit is about 1010, 











froanf{the stopping of the train, but subsequently lengths 
were put in even faster, averaging one length up and one 
down every six minutes, or at the rate of 300 yards of 
new and old track handied per working hour. The reason 
for this increase in «peed is that in laying the first length 
two sets of joints have to be broken out instead of one, and 
the uncoupling of the winch and rear brake van also have 
to be taken into account. 

The lengths of track which were being taken out were 
longer than the new units; consequently, an open gap 
developed between the last relaid section and the new piece 
when it was dropped by the cantilever on the ballast. 
This gap was closed by hauling back the unit with the 
electric winch, and in the process the ballast was so 
thoroughly levelled by the sleepers that no shovelling was 
necessary. The sleepers pushed any surplus in front of 
them and left such a good bed that when, after the align- 
ing and tamping mentioned below, a few hours later we 
travelled over this section of line in a fast train, the riding | 
was as comfortable as could be wished. 

After a time the open gap became inordinately wide, and | 
then a 23ft. piece of old track was taken out, alone, so as 
to reduce the opening. As the train moved forward the 
winch hauled itself after it, by its own power, and left the 
relaid track free. Here a small gang of men was employed 
tightening up the fish bolts yaligning and levelling the 
track and tamping in the ballast, so that the line was left 
ready for service us fast as it was laid. In order to help 
in this work there was a powerful electric light on the 
back of the winch van. 

The night’s work was finished at half-past five, and the 
men had had an hour off for dinner in the interval. During 
the four working hours, 600 yards of new track had been 
laid, and a corresponding length of old track had been 
loaded up on the train, ready to go back to Mullingar and 
be dismantled. 

1e saving in time which can be effected by this machine 
will be readily appreciated by permanent way engineers, 
for not only is much time saved, but the work is carried 
out without any strenuous exertion on the part of the men, 
and it can be continued in conditions when an ordinary 
gang would have to “ knock off." These advantages are | 
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FIG. 9 TRAVELLING TROLLEY OF TRACK-LAYING 


and the two are to be capable of delivering 12 million 
gallons per twenty-four hours under a head of 400ft., 
or 16 million gallons per twenty-four hours against a head 
of 300ft., the variation of the delivery being effected by 
a change of pump plungers. The steam will be supplied 
from six Babcock and Wilcox boilers. It is proposed to 
commence this vear at Kempton Park the construction 
of an installation of twenty-four open rapid gravity primary 
filters, each capable of filtering between 1 and 2 million 
gallons per twenty-four hours. The effluent from these 
filters will be passed on to the existing slow-sand filters, 
the filtering rate of which will be augmented. 

Nori 


IMPROVEMENT Or SuPppiy 


THE THAMES. 


WORKS FOR THE OF 


The laying by Wm. Press and Son of twin 42in. diameter 
mains from a connection at Cricklewood with the 48in. 
main referred to above, to Belsize-road, Hampstead, was 
completed, as was also the continuation of one of these 
mains to St. John’s Wood-road, where connections are 
made with the existing 24in. and 18in. mains, after which 
it reduces to a 36in. main extending to the neighbourhood 
of Marble Arch to reinforce mains supplying the Central 
London area, west of Charing Cross. 

A contract has recently been entered into with William 
Press and Son for the extension of the other 42in. main 
from Belsize-road to Woburn-place, Holborn, where, 
after connection to an existing 30in. main, it will be reduced 
to 36in. in diameter and be continued to Myddelton- 
square, Clerkenwell, to reinforce the supplies to the West 
End and City areas. 

During the past year the installation of a new pumping 
unit by Hathorn, Davey and Co., Ltd., at the Board’s 
Lea Bridge works, was completed. This unit consists of a 
vertical triple-expansion engine, directly actuating plunger 
pumps, and having a total capacity of 14 million gallons 
per twenty-four hours against a head of 200ft. 

A contract will be entered into early in the present year 
for the laying of a 24in. main from Putney Heath-lane 


| to Gunter-grove, Chelsea, except for a length from Lower 


Richmond-road, to Putney Bridge, which was completed 


even more accentuated when the surroundings are diffi- | during the past year, and the crossing over Putney Bridge, 





menced, and the basement and foundations are approach. | 


In fact, it seems that the only class of work for | 


By the courtesy of Mr.‘Henry E. Stilgoe, M. Inst. C.E., | 


existing 42in. diameter main, which extends to Fortis | 


which will be effected by a connection to an existing pipe. 
This contract will also include a link maiu 24in. in dia- 
meter from Fulham-roaad to Lillie-road, Fulham. 
IMROVEMENT 04 Souru 
THe THAMES. 


WorKS FOR THE SUPPLY or 


The installation of a new pumping plant in an extension 
to the Board’s existing pumping station at Walton was 
completed by Hathorn, Davey and Co., Ltd. This pump- 

| ing plant consists of a vertical triple-expansion engine, 
directly actuating plunger pumps, having a capacity of 
174 million gallons per twenty-four hours, against a head 
of 260ft., and a Belliss and Morcom’s steam turbine driving 
a centrifugal pump of similar capacity, constructed by 
Mather and Platt, Ltd. The steam for the pumping 
| installation is supplied by eight Babcock and Wilcox 
boilers. 

Messrs. Christiani and Nielsen practically completed 
their contract for a filtration installation at Walton. These 
works consist of eighteen primary open rapid-gravity 
filters, each capable of filtering between 1 and 2 million 
gallons per twenty-four hours, and six secondary slow- 
sand filters, each having an area of about five-sixth of an 
acre, together with ancillary works, consisting of a covered 
suction basin and sedimentation tanks for sand washing 
water, &c. The raw water for these filters will be obtained 
from the adjacent storage reservoirs. The apparatus for 
eight of the primary filters was supplied by the Paterson 
Engineering Company, Ltd., and that for the other ten 
by the Candy Filter Company, Ltd. 

A central building between the two batteries of priory 
filter beds carries an open wash water tank, and contains 


| electrically driven air compressors and centrifuga! booster 


pumps for supplying sand ejecting and washing water for 
the secondary beds. The contractors for the compressors 
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and pumps were Peter Brotherhood,* Lid., the electru 
motors and pumps being obtained by them from W. H. 
Allen, Sons and Co., Ltd. The electric current is obtained 
from generators installed in the adjacent pumping station. 

A contract with John Mowlem and Co., Ltd., for the 
laying of a 42in. main for supplying water from the Board's 
Honor Oak reservoir to their southern and Kent districts 
is approaching completion. This main connects the outlet 
main from the reservoir to an existing 30in. main in Cross- 
road, Peckham, the 30in. main being extended from 
Linden-grove through Evelina and Lausanne roads as a 
27in. main, connecting at Queen’s-road to an existing 
24in. main of the Kent district. 

During the past year the construction by Wm. Moss 
and Sons of a pumping station at Eynsford was completed 
and pumping machinery was installed by Messrs. Cochrane 
and Co. This machinery consists of two units, each having 
a capacity of 1 million gallons per twenty-four hours 
against a total head of 700ft., the pumps consisting ot 
deep-well bucket pumps and three-throw horizontal 
plunger surface pumps, actuated by solid-injection heavy 
oil engines, manufactured by Ruston and Hornsby, Ltd. 
The supply from the new well at Eynsford will be delivered 
through a l2in. main laid by John Mowlem and Co., 
Ltd., from the well to Swanley Junction, where it will 
connect with existing mains, and a 12jn. main, also leid 
by John Mowlem and Co., Ltd., between the well and a 
service reservoir at Well Hill, Chelsfield. The reservoir 
at Chelsfield was also completed during the past year 
It is built with mass concrete walls and a reinforged 
concrete roof, and contains about three-quarters of a 
million gallons. It was constructed by Messrs. Fred and 
T. Thorne. 





Ir is proposed to put up three hydro-electric power 
plants at Shoko and Toko, Korea. They will be capable 


of generating 121,000 kilowatts, which will be used in the 
manufacture of nitrogenous fertilisers and for general 
purposes. 
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Wireless Beam Stations. 


BEFORE many months have passed the first of the new 
Marconi type beam stations will be put into operation, 
and in the course of the year direct high-speed wireless 
services on the beam system will be established with all 
the principal Dominions. As shown by the accompany- 
ing illustrations, Figs. 1 and 2, two of these beam 
stations, which are for communication with Canada and 
South Africa, are in an advanced state of construction. 
All the masts have been erected, the buildings completed, 
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1-MACHINERY HALL OF THE BODMIN TRANSMITTING 


utilised to concentrate the wireless energy and transmit 
signals in a particular direction, whilst in the other instance 
the arrangement is employed to collect the received energy 
and concentrate it, thereby increasing the signal strength. 
The five masts for each Dominion are erected in a straight 
line at right angles to the direction in which communica- 
tion is to be established. The masts are 277ft. high, and 
have a cross arm-at the top measuring 90ft. from end 
to end. 

The aerial and reflector will consist of a number of 
vertical wires suspended from triatics attached to the 
cross arms of the masts. There will thus be two parallel 
steel cables separated by a distance dependent on the 
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FIG. 2- AERIAL MASTS AT 


and the machinery and some of the wireless apparatus have 
been installed. 
the transmitters and receivers—is now being tested at the 
Marconi Company’: works at Chelmsford, and as soon as 
the tests have been completed it will be installed. 

The stations now nearmg completion are those at Bodmin 
and Bridgewater. The former will be the transmitting 
station for communication with Canada and South Africa, 
and the latter will be the receiving station for these ser- 
At each station there are ten masts, five for com- 
with each country. The masts 


vices. 
munication 


transmitting and receiving stations are designed on exactly | 
the same lines, hut in one case the aerial and reflector are 








The main part of the wireless apparatus— | 


for the | 





THE BRIDGEWATER RECEIVING STATION 


wave length used and running on each side of the masts 
from the first to the last mast. From these cables the 
vertical aerial and reflector wires will be suspended, the 
lower ends of the wires being kept in position by balance 
weights. The distance between the masts is 650ft. from 
centre to centre, and the length of the whole system of five 
masts for eacli transmitter is about 3200ft. 

At the Bodmin transmitting station all the power 
required will be generated on the site. The generating 
plant consists of Ruston and Hornsby cold-starting engines 
driving direct-current generators, built by Newton 
Brothers, of Taunton. 
the operation of the valves will he supplied hy motor 


The various voltages required for | 
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generators and aiternators. The valves themselves will 
be of the oil-cooled type, and the compiete valve trans- 
mitters will be housed in a separate room adjacent to the 
power house 

To prevent vibration being transmitted to the trans- 
mitting set, the generating plant has been mounted on a 
concrete raft supported on cork, and the oscillators them- 
selves are mounted on a similar rait. From the trans- 
mitting room feeders are led to the aerial by means of 
copper tubes fixed above the ground. At the Bridgewater 
receiving station there is a power plant consisting of 
18 horse-power two-cylinder Aster engines, driving direct- 
current generators, which provide current for lighting the 
station and for working motor generators which charge 
the batteries. The buildings in this case are smaller than 
those at the transmitting station. 

The transmitting and receiving stations will be con 
nected by direct land lines, with the central telegraph 
office at the General Post Office, London, and the trans- 
mitting station will be operated from London by direct 
control. Incoming signals willsbe automatically relayed 
to the land line at Bridgewater, and passed on to the 
central telegraph office, so that both stations will be con- 
trolied from London. In the telegraph office the outgoing 
and incoming messages will be dealt with at the same 
table, thus giving true duplex working and complete 
central control over the traffic. 

It is well known that by means of the beam system, in 
which the radiated energy is concentrated in one direction, 
a very much smaller amount of power is required for com- 
municating over any given distance than in the case of 
stations that radiate energy in all directions. Moreover, 
the speed of working and freedom from interference are 
greatly increased. It is claimed, in fact, that the system 
will open up possibilities with regard to Imperial com- 
munication which would not otherwise have been realised. 

The corresponding stations in Canada, near Montreal, 
and South Atrica, near Capetown, are practically in the 
same state of advancement as the English stations. 
Other similar stations of the Imperial system are being 
erected at Grimsby and Skegness in England for com- 
munication with Poona in India and Melbourne in Aus 
tralia. At present the Marconi Company has in hand no 
fewer than seventeen short-wave transmitting stations, 
including its own station at Dorchester, for communica- 
tion with New York and South America. The Imperial 
stations are being built by Marconi’s Wireless Telegraph 
Ltd. for the General Post Office. 





INTERNATIONAL GEOLOGICAL CONGRESS. 


Aw international Geological Congress is to be held at 
Madrid during the coming spring under the presidency of 
King Alfonso. The opening session will take place on May 
24th. It is announced that representatives from Great 
Britain, Belgium, Denmark, Cuba, Mexico, Bulgaria, &c., 
have already signified their intention of attending it, 
and altogether it is expected that over 1000 delegates 
will be present. Interesting excursions of geologic, indus- 
trial and artistic interest have been arranged to take place 
during the preceding three weeks, the places to be visited 
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including Seville, Ronda, Huelva, Cordova, Burgos, 
Morocco and the Canary Islands. During the Congress 
excursions are to be made to Almaden, Guadarrama, 
Aranjuez, while after its conclusion there will be visits 
to Asturias, Bilbao, Catalonia, and the Balearic Islands. 
We understand that a considerable number of papers to 
be presented to the Congress has already been received, 
and it is requested that those desiring to submit contri- 
butions should make sure that they arrive not later than 
April Ist next. The secretary of the Organising Committee, 
the office of which is Plaza de los Mostenses, No. 2, Madrid, 
will supply further particulars on application. The regis- 
tration fee is 39 pesetas. 





The Motor Passenger Liner 
Asturias. 


In the accompanying illustration we reproduce a photo- 
graph of the newly completed twin-screw motor passenger 
liner Asturias, which was taken as she was leaving Belfast 
on Tuesday last, in order to carry out her preliminary 
trials. We have already referred to this vessel in our 
issue of January Ist. She was built by Harland and 
Wolff, Ltd., of Belfast, for the South American service of 
the Royal Mail Steam Packet Company, and her sister 
ship, the Alcantara, is{at present under construction. 
The Asturias bears the proud distinction of being the 
largest motor passenger liner in the world yet completed 
and ready for trials. Whether regarded from the aspect 
of her pleasing external lines and distinctive funnels, the 
luxurious appointment of her seventeen public rooms and 
commodious passenger accommodation, or her double- 


Stage Purification.—A plant based on triple-stage 
purification was brought into operation with satisfactory 
results. The liquid treated is from a yeast factory abroad, 
and the crude waste has a strength of about 200 parts per 
100,000 on the four-hour test, vet a well-nitrified effluent 
is, so Activated Sludge, Ltd., tells us, being obtained. A 
volume of some 40,000 gallons per twenty-four hours 
is being treated by this plant, and since it has been got to 
work a great improvement has been effected in the con- 
dition of the stream into which the effluent is discharged. 
In view of this satisfactory result, the company is engaged 
in thoroughly testing the application of stage purification 
to sewages of abnormal strength. 

Estuary Type of Tanks.—The method of shorter aeration 
of the crude sewage and lengthened aeration of the sludge 
was given an extended trial at the Shieldhall works of the 
Glasgow Corporation. In describing this investigation in 
a paper which he read before the 1925 annual Congress 
of the Royal Sanitary Association of Scotland, Mr. F. H. 
Harris, F.1.C., said: “ Briefly, the results prove that the 
practical limit of purification of the Shieldhall sewage was 
attained with a four hours’ contact in compressed air 
unit and with eight hours’ in mechanical 
agitation unit.”’ 
| Scientific Research.-During the year research work was 
| carried out to ascertain the exact antiseptic effects of 
| varying doses of gas liquor on the bacterial and protozoal 
life in activated sludge tanks. Research work was also 
carried out with a view to ascertaining the effect on the 
bacterial life of activated sludge obtained by the addition 
of brewery waste or a similar yeast infusion. This work is 
still in progress and a special study is being made of the 
| rate at which the yeast cells are broken down in the process. 
| In order that it may be able to keep in touch with the 
‘ operation of plants installed, especially during the first 
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acting twin-screw Harland-B. and W. 20,000 horse- 


power engines, she is alike noteworthy and fully justifies | 


the interest which she has aroused. There is little doubt 
but that she will set up a new record in the South Atlantic 
service. Her leading dimensions are 655ft. Sin. overall, 
with a breadth of 78ft., a depth of 45ft., and a gross tonnage 
of 22,500. The ship’s accommodation is designed for 
about 1800 persons, including passengers and crew. In our 
issue of January Ist we illustrated and described her main 
propelling machinery, which comprises two sets of double- 
acting eight-cylinder engines of the Harland-B. and W. 
type. They are designed to develop 20,000 indicated or 
15,000 brake horse-power at a normal speed of 115 revolu 
tions per minute. The two air compressors required for 
each engine are driven from the main engine crank shaft, 
and are placed forward of the main cylinders. The current 
for driving the auxiliary machinery and for meeting the 
power and lighting requirements of the vessel is provided 
by four 400-kilowatt oil engine driven generating sets, 
with a 75-kilowatt emergency lighting set, working in 
conjunction with the main auxiliary plant. When the 
Asturias has completed her trials we hope it may be possible 
to give a fuller description of the ship and her propelling 
and auxiliary machinery 








The Diffused-Air Method 
of Activated Sludge Treatment. 


Tue following notes concerning the developments made 
during the past year in connection with the diffused-air 
method of activated sludge treatment of sewage reached us 
toodate to be included in our annual article on “* Sanitary 
Engineering.” 

Baffles.--We understand from Activated Sludge, Ltd., 
that during the past twelve months extensive trials were 
made with the object of ascertaining the effects of different 
methods of baffling in order to increase the length of 
travel of each particle in the liquid being treated, and, at 
the same time, to give a more thorugh mixing through- 
out the whole length of the aeration channels. The 
result of these trials was that it has, so we are informed, 
been possible to effect an improvement in the design of 
baffles. 

Varying Flow.—In some sewage treatment plants the 
flows vary with the seasons; in others, the installations 
as at first put in are designed to cope with a much larger 
volume than it is immediately necessary to treat. Again, 
in factory plants, the flows vary with the output of the 
factory. To suit these conditions, a new method of vary- 
ing the liquid contents of the aeration tanks to suit the 
flow has been devised, and is operating satisfactorily. 
This arrangement also, so we gather, enables the volume | 
of air to be varied to suit the flow which_offects # von- | 
aiderable economy, especially in aingle unit plants. 


MOTOR LINER ASTURIAS 





few months after starting, the company has appointed as 
a member of its staff Mrs. G. Mumford, M.Sc., who suc- 
ceeded Dr. Fowler at the Frankland Laboratory at Man- 
chester, and who has had a very wide experience of the 
working of the activated sludge process. The company has 
also appointed Dr. Gilbert J. Fowler, whose name has 
been closely identified with the process since its inception, 
to act as its biological expert in India, Burmah, Ceylon, 
and the Malay States. 


SIXTY YEARS AGO. 


SIXTy years ago, according to a leading article in our 
issue of January 12th, 1866, geologists were still vigorously 
discussing whether a coalfield did or did not exist in the 
immediate neighbourhood of London. The coal problem 
then, as now, was a pressing one, particularly in the Metro- 
politan area. The price of fuel in London was, we read, 
at a level unparalleled in any other considerable district 
or city in the kingdom. In Liverpool excellent house coal 
could be obtained for about 9s. a ton. In Birmingham the 
price seldom reached that point. Im London best quality 
house coal cost at least three times as much, while at 
certain periods it was all but impossible to obtain steam or 
gas coal in large quantities at any price, so much so that 
at times entire districts of the Metropolis were occasionally 
threatened with utter darkness. The consumption of 
coal in the London area had, it was stated, increased 
enormously during the previous ten years, and at the date 
of writing it was estimated to amount to about 5} million 
tons a year. In 1854 three-fourths of the coal brought to 
London was carried by sea, almost entirely in sailing vessels. 
A shift in the wind would reduce the stocks in hand to 
exceedingly small dimensions, and cause considerable 
inconvenience. At the time of writing, one-half of London's 
coal was carried by rail, but it was questionable, we said, 
whether Londoners were much better off than they were 
ten years previously. All the railways eutering the 
Metropolis were concerned in the coal traffic, although the 
London and North-Western and the Great Northern were 
easily first in the amounts handled. The coal supplies 
were drawn from a wide area, with the Clay Cross and the 
Silkstone pits at the head of the list. The average prive 
of all kinds of coal in London, including inferior qualities, 
was stated to be 20s. 2d. per ton. That figure, we wrote, 
showed a vast disproportion with the value of the coal at 
the pit’s mouth, and emphasised the fact that littl: more 
than the development of the railway system and a keen 
competition were required to reduce the price of coal to 
the consumer. At the same time, the railway companies, 
we thought, did not make the most of their opportunities. 
A better system of working the coal traffic would, we 
suggested, do much to reduce the price of cval to the 
consumer, raise the rail ay companies profite, and mp art 


a certainty and punctuality to their dealings which was 
then lacking. Sixty years have passed during which the 
consumption of coal in the Metropolis has risen to over 
20 million tons a year, while the average price has about 
doubled. The complaints against the railway companies’ 
system of handling the coal traffic have alone remained 
unchanged. 








American Engineering News. 


MOUNTAIN RAILWAY ENGINEERING. 


Iw crossing the several ranges of the Rocky Mountains 
great ingenuity and engineering skill were displayed in, 
effecting rapid and economical opening up of communica 
tion by lines at high altitudes and with heavy gradients. 
In two cases switchbacks were introduced. With the 
growth of traffic and increase in train loads, great sums of 
money have been spent in reducing gradients and in 
eliminating the high summits in open passes by means of 
long tunnels at lower elevations, thus reducing the serious 
winter troubles due to heavy snow. Both the Northern 
Pacific Railway and the Great Northern Railway have 
comparatively long summit tunnels in crossing the Cascade 
Range, but the latter has exceptional difficulties from deep 
snow, avalanches and even landslides on the long approach 
lines. These difficulties are only minimised by the many 
miles of timber and concrete snow sheds. Electric opera- 
tion of the tunnel has been in operation for several years, 
but now electrification has been adopted for a 30-mile 
stretch, and the company has decided to eliminate the 
present troublesome section by means of a tunnel 8 miles 
long, the contract for which was awarded in December. 
Meanwhile, the 6-mile tunnel of the Denver and Salt Lake 
Railroad is making rapid progress to eliminate the climb 
to the open summit in the Corona Pass. A pioneer tunnel 
parallel with the main tunnel enables cross cuts to be 
made and the main tunnel is thus being driven from 
numerous headings. 

WORK. 


HEAVY DREDGING 





Lw improving the channel of the Willamette River at 
Portland, four hydraulic dredgers are being used in com 
| bination with two auxiliary floating pumping plants, which 
are used where the discharge pipe lines are of exceptional 
length. The dredged material is employed for filling low 
land along the shore. These relay pumping plants, which 
are of 1600 H.P., are served by a submerged cable deliver 
ing current at 11,000 volts. All the dredgers have 30in. 
| centrifugal pumps. In two cases the pumps are driven 
at 140 to 180 revolutions by reciprocating engines of 1500 
horse-power, and deliver to the booster or auxiliary plants 
when the distance exceeds 3000ft., with 30ft. vertical lift. 
A third dredger with steam turbines of 2000 horse-power 
runs the pumps at 300 revolutions, and can deliver the 
discharge at a distance of 5300ft. without the aid of relay 
pumping, even when the discharge contains a high per 
centage of solid matter.. The fourth and latest dredger 
has four oil engines aggregating 3400 horse-power directly 
connected to electric generators which supply current for 
the 2700 horse-power motor of the centrifugal dredging 
pump, and also for all the other motors for the several 
individual drive mechanisms. Cutters of various designs 
are used on the suction pipe heads, to give the most effective 
results with different kinds of material, ranging from 
fine sand and silt to gravel and stiff clay. Much of this 
material also contains stumps, logs, smal] boulders and 
even old wire rope. 

LOCOMOTIVES WITH TRAILING BOGIES. 
New designs of locomotives for American railways are 
continually being made to meet changing conditions and 
developments. The increasing size of fire-boxes and the 
consequent great overhang and weight at the rear end led 
to the introduction of two-wheel trailing bogies several 
years ago, and this arrangement is practically universal 
on modern engines. With further increase in size and 
weight of locomotives, the weight on the trailing axle 
has become so great that, in combination with heavily 
loaded driving axles, the engines were very severe on the 
track, in spite of their flexibility in taking curves. To 
meet this condition, four-wheel trailing bogies are being 
introduced and the Texas and Pacific Railway has recently 
put in service some ten-coupled engines of the 2-10-4 
class, with the additional feature of a booster or inde- 
pendent engine geared to the rear axle of the bogie. The 
front cross frame of the bogie has an attachment for a 
pin connection in a transverse casting between the main 
frames. These engines, using oil fuel, can handle trains 
of 3000 gross tons on divisions 200 and 270 miles in length, 
having ruling gradients of 1 in 66 and curves of 286ft. 
radius. The 63in. driving wheels carry 300,000 lb., or 
nearly 27 tons per axle, and the total weight of the engine 
is about 220 tons. The boiler, 8ft. in diameter, carries 
250 lb. pressure and has a radial stayed fire-box, 12}ft. 
by 8ft., with thermo-syphon partitions carrying the brick 
arch. 








ILLUMINATION AND PHOTOMETRY. 


Tue B.E.S.A. has just issued a “Glossary of Terms 
used in Illumination and Photémetry,”’ publication No. 233, 
1925, which should prove of considerable assistance to all 
interested in this subject. These terms have, been 
approved by the National Illumination Committee of 
Great Britain and are in accordance with the decisions of 
the International Illumination Commission as far as such 
decisions are applicable. The Glossary covers a wide 
range of terms, and where there are two terms in use for 
the same definition, the preferred term is given in heavy 
type and the synonym inv lighter type. Copies of the 
Glossary are obtainable from the British Engineering 
Standards Association, Publications Department, price 
Is, 2d. post free. 







































































































































































































THE ENGINEER 





Jan. 15, 1926 











The Quarterly Shipbuilding Returns. 


Luoyp’s Register shipbuilding returns for the quarter 
ended December 3lst show that the tonnage under con- 
struction in Great Britain and Ireland—885,013 tons— 
was over 124,000 tons less than at the end of September, 
1925, and about 412,000 tons less than the tonnage being 
built twelve months ago, and it should be pointed out that 
the tonnage on which work was suspended at the end of 
December, 1925, amounted to 97,000 tons, as compared 
with only 60,000 tons at the end of December, 1924. The 
present totals are the lowest recorded since September, 
1909, and are 1,005,000 tons below the average tonnage 
being built during the twelve months immediately pre- 
ceding the war, ¢.c., 1,890,000 tons. A large decrease is 
the tonnage commenced during the quarter, 
namely, 160,986 tons, as compared with 260,551 tons 
during the third quarter of 1925, and the tonnage launched 
during the present quarter—216,481 tons—-is 8755 tons 
lower than that for the previous three months. 

Che total merchant tonnage being built in other coun- 
tries —1,184,532 tons——is about 13,000 tons less than at 
the end of September, 1925. The figures fer the leading 
countries are :—Italy, 309,578 tons; Germany, 
167,256 tons; Hoiland, 108,894 


shown im 


abroad 


234,145 tons; France, 
tons ; and United States, 105,211 tons. It is to be noticed 
that for the first time since the issue of these returns 


italy takes the first place amongst the leading shipbuild- 
ing countries abroad, From one of the tables we see that 
182,290 tons were laid down abroad 274,839 tons 
were launched, a decrease, as compared with the previous 
quarter, of 61,712 tons in the tonnage begun, and an 
increase of 24,461] tons in the tonnage launched. 

Che total world tonnage under construction shown in 
another table—2,069,545 tons—shows a decrease of 
137,360 tons, as compared with the previous quarter, and 
is 1,377,013 tons below the highest pre-war record reache’} 
on June Sth, 1913, viz., 3,446,558 tons. There are at the 
present time under construction in the world twenty- 
three vessels of between 10,000 and 20,000 tons each and 
ten of 20,000 tons and upwards. Twelve out of the 
twenty-three and four of the larger vessels are being built 
in Great Britain and Ireland. The returns show that there 
are at the present time ferty-two steamers and motor 


and 


ships, each of over 1000 tons, with a total tonnage of 
308,439 tons, under construction in the world for the 
carriage of oil in bulk. Of these tankers, nineteen of 


133,599 tons are under construction in Great Britain and 
Ireland, seven of 64,340 tons in Germany, and nine of 
60,500 tons in Holland. 

The tonnage of vessels now being built in the world, 


which are to be fitted with internal combustion engines, 


amounts to 1,007,381 tons, while the tonnage of steam 
vessels under construction is 1,041,119 tons. The motor 
tonnage .thus almost equals the steam tonnage. The 


tonnage of motor ships being built at the end of December 
in Great Britain and Ireland—299,481 tons—amounted 
to 51-6 per cent. of the steam tonnage under construction. 
In Denmark, Germany, Holland, Italy and Sweden the 
motor tonnege under construction greatly exceeds the 
steam tonnage; the combined totals for these five coun- 
tries being 186,454 tons of steamers and 579,436 tons of 
motor ships. ‘The world figures include eighty-seven 
motor ships each of between 5000 and 10,000 tons, six 
of between 10,000 and 15,000 tons, four of between 
15,000 and 23.000 tons, two of about 25,000 tons, and one 
of about 33,000 tons. 

Still another table shows that the total horse-power of 
the engines being built or being installed on bcard vessels 
at the end of December, 1925, amounted to 1,523,384 
horse-power, of which 588,194 horse-power are being built 
or were built in Great Britain and Ireland, 209,950 horse- 
power in Germany, 160,760 horse-power in Italy, 146,500 
horse-power in France, 119,470 horse-power in the United 
States, and 208,510 horse-power in other countries. Ex- 
cluding engines of less than 500 horse-power, the average 
horse-power of each set of engines reaches 3,187 horse- 
power; the average for reciprocating steam engines being 
1867 horse-power, for oil engines 3818 horse-power, and 
for steam turbines 9160 horse-power. 

Of the vesseis under construction in the world——-which 
total excludes vessels the construction of which has not 
actually been commenced and also all vessels of less than 
100 tons—294, of 1,399,969 tons, are under the inspection 
of the Society’s surveyors, with a view to classification in 
Lloyd's Register Book. 











EXTENSION TO THE BIRMINGHAM TRADE 
PAIR. 


THOUGH it was definitely known some weeks ago that 
the Birmingham section of the British Industries Fair 
would be of greater magnitude than the display of last 
vear, which was itself a record, the bookings of space have, 
it is announced, so greatly exceeded expectations that it 
has now been found necessary to make a large extension 
to the permanent Exhibition Buildings at Castle Brom- 


wich. ‘This development is partly due to the electrical 

ction which this year, for the first time on a con- 
iderable scale, has been organised by the trades con- 
cerned. In addition, the general engineering section of the 


Fair is three times as large as on any former occasion. 

Prior to the extension now to be made, the Birmingham 
Fair buildings, with an area of more than 170,000 square 
feet under one roof, constituted the largest exhibition hall 
in the country. The enlargement decided upon takes the 
torm of erecting an entirely new building on vacant ground 
between buildings B and C, at present connected by two 
corridors. When this is completed, in readiness for the 
1926 Birmingham Fair next month, these three buildings 
will be thrown together, making one large display hall, 
with an area of approximately 100,000 square feet. 

The new electrical section, which may be regarded as a 
self-contained unit, is the outcome of a recent conference at 
the Birmingham Chamber of Commerce, which was attended 
by representatives of the British electrical trade organisa- 
tions. A committee of experts was then formed to take 
steps to secure the support of the industry as a whole. 
Their efforts had such immediate effect that within a week 





or two many of the leading electrical firms in the country 
had booked space of the large dimensions necessary for 
the purposes of working exhibits. Among the first ex- 
hibitors in the new section are :—The General Electric 
Company, Ltd., the English Electric Company, Ltd., the 
British Electric Transformer Company, Ltd., the Hack- 
bridge Electric Construction Company. Ltd., Veritys, 
Ltd., the Jackson Stove Company, Ltd., Premier Electric 
Heaters, Ltd., Callendar’s Cable and Construction Com- 
pany, Ltd., Ediswan, Ltd., Belling and Co., Ltd., J. H. 
Tucker and Co., Lfd., the Cable Accessories Company, 
Ltd., and Credenda Conduits. Power for these demon- 
strations will be supplied by plant permanently installed 
in the Exhibition buildings, including a 19-ton trans- | 
former, and cable with a capacity of 2000-kilowatts. In | 
addition to the exhibits of plant, there will be an extensive 
display of electrical accessories of all kinds, numerous firms | 
specialising in such products having indicated aed 
intention of taking part. 
A series of conferences on subjects connected with | 
electrical development is to take place during the period | 
of the Fair—February lith to 26th. 
| 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
corres pondents. ) 


TON-MILES AND PISTON VALVES. 


May I comment in one letter on two questions which 
The first is 


Sir, 
arise from a perusal of your issue of January Ist ? 
of historical, the other of some practical interest. 

Ton-miles.---Your obituary note, page 13, refers to the ton-mile 
statistical method as among American improvements introduced 
by the late Sir George Gibb, among other changes from “ old- 
fashioned methods " then in use on the N.E.R. It is @ strange 
historical irony that the first traflic and locomotive accounts of 
the S. and D.R., and succeeding English lines, were based on the 
ton-mile, and it would be interesting to know why and when it 
was abandoned in England. 

Piston Valves.—If one may judge by a superficial comparison 
between the various designs of steam locomotives shown by the 
fine set of illustrations you give, the L.N.E.R. does not move with 
the times in the diameter of the piston valves for its heavy 
engines—of which you snow the 2-8-2 and “ Garratt” types. 
The contrast with the other engines is striking, and most designers 
appear to have broken away from the small-diameter piston 
introduction of 





valve which became the fashion soon after the 


superheating. 
WARREN, 


J. G. H. 


Bath, January 9th. 


AN ELECTRIC VEHICLES ASSOCIATION, 


Sin, —Having informally discussed the present stage in the 


progress of electric propulsion- by electric storage methods, I 
feel that now is the opportune rnoment for seriously considering 





the immediate formation of an association, institution or soc iety 
consisting of those who are interested in any way whatsoever | 
road vehicles, tractors, trucks, loco- 
motives, launches, barges, &c. 
electricity supply engineers, owners or users thereof. 

By such representation at periodical meetings where the pro- 
gress in other countries would be reviewed, and papers read 
evoking free discussion, not only would the members benefit 
by exchange of opinions and so forth, but the interest of the 
general public would be aroused by the lay Press reports of the 
proceedings of an institution devoted solely to the subject of 
electrical transport for both passenger and goods traflic. 

I am already assured of some support from those who fully 


in electrical vehicles—e.g.. 
whether they be manufacturers, 


appreciate the advantages which will accrue from the inaugura- 
tion of such a society, but 1 would like to hear the views of your 
readers if they will kindly communicate with me direct, as I ain 
arranging for an informal mecting at an early date to discuss 


formation details. 


J. C. Evy. 
3-7, Southampton-street, London, W.C. 2 
January 7th. 
MICROSCOPIC ANALYSIS OF FINE GRITS 


Strx,—I enclose three photographs which may be of interest. 


It often proves useful to be able to identify the origin of deposits 





Fig. 1 


of grit from the air and the enclosed examples illustrate how 
this may sometimes be done. 

In Fig. 1 is shown the flue dust from a hand-fired boiler furuace. 
It is magnified about 35 diameters, and it is evidently composed 
of irregularly shaped particles. Two or three spherical particles 
can be detected, but they are not very plentiful. 





In Fig. 2 is shown the flue dust from a pulverised coal boiler 
furnace. This dust consists to a large extent of spherical par- 
ticles, ranging from 0-24 mm. to about 0-05 mm. diameter. 
Such a result is not very surprising when the conditions under 
which the ash is formed are kept in mind. The particles of coal 
are burnt out while suspended in the air blast, and it is one of 
the objects of the desiguer to see that the ash particles do not 
strike the furnace walls until they have solidified, if fused ; 





FIG. 2 
otherwise there is an accunulation of ‘spongy slag where tle 
fused particles adhere. There ix thus every opportunity of 


setting solid in the spherical form, and many of these sphere 
so formed are the 
some quite colourless and transparent, others coloured red like 
rubies, or yellow. 
meters. 

Fig. 3 is a somewhat curious photograph, obtained as follow 
—It was observed that scattered through the dust carried from 
the fiue of a rotary cement kiln were minute spherical particles, 
hollow and very thin walled. It seemed probable that thes 
particles would float in water, and on shaking up some of the 
dust in a beaker of water there floated to the surface a collection 


very beautiful objects under microscope 


The magnification in Fig. 2 is about 35 dia 





FIG. 3 j 


of these hollow spheres, which, under the microscope, presented 
the appearance shown in Fig. 3. The magnification is 35 dia 
meters. They vary somewhat in size, but not as much as might 
be expected, possibly owing to the method of collection, taking 
only those which floated. They are all white and with a some- 
what matt surface ; diameters range from 0-24 mm. to 0-08 mm. 
The wall of a broken one was 0-01 mim. thick, and embedded 
in the walls are numbers of small bubbles giving an opaque 
appearance. 

The presence of these spherical bodies in deposit indicates 
that it is partly derived from the ash of fires, while the nature 
of the bodies sometimes points directly to the source. 

J. 8. Owens. 


London, 8.W. 1, January 8th. 


MERCURY VAPOUR RECTIFIERS. 

S1n,—We beg to refer you to matter appearing in the January 
Ist issue of Tue Encinerr, under the heading “ Mercury 
Vapour Rectifiers,” and would point out that an error occurred 
therein, as you state that * another London mercury vapour 
sub-station which the Hewittic Electri¢ Company installed 
during the year is at Battersea, where a 750-kilowatt iastalla 
tion has been put into operation 

We take it you refer to Bermondsey, not Battersea, as we 
have not installed such an equipment at Battersea. 

Hewirric Evecrric Company, Lrp. 
Hersham, Surrey, January 8th. 





It is reported in the Jndustrial Australian that at the 
invitation of the Victorian Minister for Railways, Herr 
Emil Gaudlitz, a German engineer, who has been in Vic- 
toria on a business visit for some weeks, has consented to 
inspect the works of the Electricity Commission at 
Yallourn and report on the character and utilisation of 
the coal. His inquiries will have nothing to do with the 
investigation by an independent expert asked for by the 
Commission, the arrangements for which are expected 


to be completed shortly. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Quarterly Meeting. 


THERE was a very large and representative 
gathering on ‘Change in Birmingham to-day—Thursday 
—on the occasion of the first quarterly meeting of the 
Midland iron trade for 1926. Representatives were present 
from all parts of the country, including a large contingent 
from South Wales, and it was somewhat surprising, 
though pleasing, to find how generally feelings of optimism 
prevailed. Iron and steel masters, engineers and indus- 
trialists generally, no matter from what part of the 
country they hailed, appeared to be imbued with a spirit 
of hope fulness which had at its root something more 
potent than a sentimental aspiration at the beginning of a 
new year. It seemed to be founded on the belief that 
industry had already made a good beginning with the 
year’s work, and that there was every prospect of a further 
movement this year towards the placing of the heavy 
engineering industries on a sounder and more stable basis 
than has been its lot since the trade slump set in after the 
post-war boom. The year's statistics would support the 
contention that some little has already been achieved in 
this direction, and, given industrial peace, manufacturers 
are tolerably certain that at the end of 1926 industry will 
stand in a more favourable position than it does to-day, 
and that further advance will have been made towards 
that much-desired goal of fully employed plants and re- 
munerative prices. The inquiries circulating on the 
market to-day gave promise of some really good tonnages 
of iron and steel being required in the near future, and 
the orders placed were appreciable. Some forward 
contracts were entered into, but in the steel department 
all manufacturers did not encourage this class of business, 
holding the opinion that values are likely to appreciate. 
It is almost entirely due to the cutting tactics of some of 
the very large firms that values are on the present un- 
remunerative basis in this branch of the steel trade. Blast- 
furnace owners viewed with some alarm the con- 
tinued tendency of furnace coke to advance in price, and 
both Northamptonshire and Derbyshire smelters endea- 
voured to get the advanced prices they quoted a week 
ago. Buyers, however, moved with caution. Stafford- 
shire finished ironworks were reported to be better 
employed, with ea slightly increased demand for all classes 
of bars. Producers saw no need to interfere with values, 
prices having recently been reduced in the hope of stimu 
lating consumptive demand. The quarterly meeting was 
assuredly successful; it betokened a potential demand, 
the actual dimensions of which will be determined to some 
extent by the trend of prices, and for this reason any sharp 
rise in values is not anticipated. 





Staffordshire Iron Trade. 


The Staffordshire iron trade makes but slow 
progress towards recovery from the slump which has 
characterised it for a considerable period, notwithstanding 
that values have been reduced in an effort to stimulate 
demand. Ironmasters on ‘Change to-day considered 
the prospects brighter. During the past week orders 
amounting in the aggregate to a fair tonnage have been 
placed for the replenishment of stocks, and these have 
assured fair activity for the remainder of the month. 
Marked bars are called for in connection with projects 
which it is hoped will continue to develop. Mills should 
derive assistance from the tightening up on the part of the 
railways of their rule as to the use of British material. 
Some of the makers of Crown bars are doing better, but 
mills feel their disadvantages in competition with firms 
on the coast which have valuable lateral support from the 
export trade. Lancashire houses selling in this district 
continue to quote down to £11 2s. 6d. f.o.b. for overseas 
market, and £11 5s. for the home trade. The official 
Staffordshire quotation of £12 is not allowed to stand in 
the way of free competition with Lancashire. Common 
bars, which are £1 below Crown bars, are selling moderately 
well so far as large sizes are concerned, but the nut and 
bolt trade is maintained chiefly by the cheap Belgian 

. product. The industrial strife which has so seriously 
dislocated business in the Charleroi district, has not yet 
come to an end. Nevertheless, consumers who are pre- 
pared to place orders well in advance can get supplies 
through. The latest quotation, £6 14s. 6d. delivered here, 
represents a rise of a few shillings per ton. This figure is, 
however, still attractive to British makers of nuts and 
bolts and similar products, who find it possible to use this 
material. 


Steel Business. 


The market for steel is moderately good, and it 

did not appear to-day as though price cutting was as acute 
as a week ago. Midland steel works are now generally 
employed, but with considerable reserve capacity, which it 
is considered will effectually prevent any runaway prices. 
There is no great amount of forward booking. Present 
demand is chiefly for supply to the hardware, motor and 
similar trades, no great amount of structural work being 
offered. The new railway orders promise useful work for 
some time, although the large mills cannot be fully em- 
ployed until more orders for rail, and especially shipbuilding 
material, are given out. Steel makers are not so keen for 
light tonnages as they were, a feature indicating an 
improvement in ‘the position. The recent rise in foreign 
prices has to some extent stimulated buying in this 
district. A number of steel users who for the past.yvear 
or two have depended on foreign supplies have placed 
orders running into several thousands of tons for billets, 
blooms, slabs, &c. Billet values are consequently firmer, 
and £6 2s. 6d. now appears to be the minimum acceptable. 
In the structural steel department there is not enough 
business to go round, and some firms in the competition 
to secure orders continue to cut prices. These tactics 
- prevent the fructification of efforts made by other firms 
to give prices greater stability. . Bridge and tank plates 
can be bought at £7 17s. 6d., and half a crown less is not 
unheard of, while something less than £11 would be 


generally quoted £7 2s. 6d., but here, again, the price is 
shaded. Producers of small steel bars are meeting with 
little success in their efforts to raise the price to £8. 
Common qualities of steel tube strip in thick and wide 
sizes are obtainable at something less than £8. Germany 
is competing strenuously for the trade in cold rolled steel, 
and is getting a good many orders for the big sizes used 
in the cycle industry. Bedstead angles are £9. Stafford- 
shire hoops command £10 10s. at works. 


Galvanised Sheets. 


The galvanised sheet trade continues most active, 
especially on the export side. Fgirly good orders are 
coming from the Dutch East Indiés, Central and South 
America and the Far East. Quotations for 24 gauge 
corrugateds continue to range from £16 10s. to £16 15s., 
but there is a little more business passing at the lower 
figure than has been the case of late. Many firms, how- 
ever, are so well placed that they will not entertain any- 
thing below £16 12s. 6d., and want half a crown more for 
early delivery. 


Steel Scrap. 


Steel scrap continues at £3 7s. 6d. delivered 
South Wales or £3 5s. in this district. Business, however, 
is practically in suspense, consumers looking for lower 
prices, while sellers expect better terms in the near future. 


Pig Iron Progress. 


The improvement in the Mid'and pig iron position 
is maintained, and although demand for forge qualities 
is small, that for foundry tends steadily to increase. 
Values are decidedly firmer, many smelters at to-day’s 
quarterly meeting advancing their quotations Is. to Is. 6d. 
per ton. The exceptionally low prices of a week or two 
ago are no longer entertained, and many Derbyshire 
smelters are asking £3 6s. for foundry and £3 2s. for forge 
pigiron. Northamptonshire houses want £3 4s. for foundry 
and £2 16s. for forge. The better call for pig iron in the 
North has apparently influenced the Midland position, 
and smelters who have to pay enhanced prices for coke 
are anxious to pass the additional charge on to the pig 
iron consumer. Blast-furnace fuel shows little sign of 
weakening, and whether further advances of pig iron 
prices will follow, depends mainly on the price of coke, which 
has become scarce, largely owing to increased exports, 
with some restriction of output. If the rise in values con- 
tinues, makers of pig iron will consider themselves com- 
pelled to further raise their rates, the recent advances 
having scarcely covered the addition to production costs 
caused by the rise in fuel. It is felt, however, that makers 
of raw iron will not jeopardise the chances of improved 
demand by putting up their prices beyond the amount 
required to cover the increased costs of production. East 
Coast hematite was quoted here to-day £3 14s. 6d. at 
furnaces. Stocks have been disposed of, but there is at 
the moment no market stringency. A further increase of 
demand would, it is anticipated, bring other furnaces into 
action, but, for the moment, there is little prospect of 
additional furnaces being blown in in this area, there 
being quite sufficient output more than to cover present 
requirements. 


Transfer of Works to the Coast. 


Considerable interest has been aroused in Midland 
industrial circles by the statement that John Russell 
and Co., Ltd., of the Alma Tube Works, and Cyclops 
Ironworks, Wallsall, and Old Patent Tube Works, Wednes- 
bury, have acquired a site of 100 acres near Runcorn, and 
are erecting new tube works there. I learn that a com- 
mencement has already been made on the works, and an 
outlay of £250,000 is said to be contemplated. It is 
expected that, eventually, employment will be found for 
about 1000 people. The hot rolling method of tube making 
is to be employed, and when in full swing—possibly a 
year or so may elapse before that time—the output will 
be in the neighbourhood of 20,000 to 30,000 tons per 
annum. Probably ready for operation in six or nine 
months’ time, the first unit should turn out from 1200 
to 1500 tons per month. It is the firm’s intention to lay 
down modern plant, and it is hoped by the saving which 
will be effected in this way and by the saving of transport 
charges, to compete more effectively in foreiga markets. 
It is generally understood that owing to the new works 
starting, the Alma Works in Walsall, which is one of the 
oldest tube works in the district, may eventually be closed 
down. Developments are not likely to be completed for 
perhaps two or three years, and the Alma Works will only 
be closed down gradually. Regarding the Black Country, 
the situation is relieved by the fact that Wednesbury will 
benefit by an enlargement of the firm's interests there, 
where work will be found for many of the hands from 
Walsall. The company’s other undertaking, the Cyclops 
Ironworks, is unaffected for the time being, and the com- 
pany’s head offices will remain in the Midlands. One of 
the main reasons for the move, Mr. Percy Marshall, one 
of the heads of the firm, states, is to enable them to secure 
North of England and export business now almost im- 
possible, owing to the heavy railway rates, which,” he 
declares, are killing the Midlands. 


Fusion of Staffordshire Works. 


A further step in the re-invigoration and con- 
solidation of South Staffordshire industries has just been 
taken. Messrs. John Bradley and Co., of Stourbridge, 
have acquired the old-established business of Roberts 
and Cooper, Ltd. It is understood that the iron and steel 
trade hitherto carried on at Roberts and Copper works 
at Brettell-lane, Bromley, and elsewhere, will be concen- 
trated at Brettell-lane works, which are now in active 
operation after the holidays. A scheme of reorganisation 
is, I understand, contemplated at Brettell-lane. John 
Bradley and Co. are among the oldest makers of the famous 
Staffordshire iron. They are one of the few firms which, 
in spite of the ups and dow as in the trade, have maintained 
continuous operations ever since their establishment. 


Rolling Stock Contracts. 


It is good news that so early in the year the Metro- 





accepted for a good order for boiler plates. Sections are 















































of Saltley, Birmingham, should have secured in open 
competition a contract from the South African Railways 
for 170 all-steel drop-sided open-bogie wagons of 40 tons 
capacity, and 500 all-steel bogie covered wagons of 40 tons 
capacity required for grain transport, and specially 
designed to work in connection with elevators installed 
at up-country stations, and also at the ports of Capetown 
and Durham. Much satisfaction is expressed in industrial 
circles hereabouts, and the firm are congratulated on their 
success. 








SHEFFIELD. 
(Prom our own Correspondent. ) 
State of the Steel Trade. 


THERE is very little change to report in the con- 
dition of the steel trades of Sheffield and district. They 
have as yet hardly got back into their stride after the 
holidays, which have been longer than was anticipated— 

a fact which suggests that the New Year bas not brought 
with it any activity in the placing of orders. The semi- 
manufactured steel department is still only moderately 
employed, and the shops producing railway supplies could 
do with a great deal more work. The first fruits of this 
year’s large railway programmes were announced last 
veek-end, in the placing, by the London and North- 
Eastern Company, of orders for 33,000 tons of British 
steel rails. The full allocation of the orders has not been 
made public, but local inquiries show that Steel, Peech 
and Tozer have received an order for 4000 tons of rails, 
and it is understood that Samuel Fox and Co. have also 
been given a share of the work. The call for steel for 
shipbuilding purposes remains on a meagre scale. The 
automobile trade continues to be an excellent customer 
for Shefficld material. The demand for drop stampings 
for various parts of cars, and also for special alloy steel 
and bright drawn steel, keeps up very well. This side 
of Sheffield’s trade is looking forward to a good year, during 
which it will gain more benefit from the re-imposition of 
the McKenna duties than it did last year. A good deal 
of work is also coming to Sheffield from the electrical engi- 
neering industry. 


The Lighter Side. 


Although things are far from busy at the rolling 
mills, the lighter steel trades are rather better employed 
than they have been. A fair number of orders are on 
hand at the various tool works. The production of files 
continues on a large scale, and there is a good demand 
for hacksaws, the prices of which, however, are subject 
to severs competition. At the cutlery and plate works 
stocktaking and renovation are still in p.ogress, so that 
the amount of work going forward does not indicate the 
real state of trade. Orders are being booked to a moderate 
extent, but it will be necessary to wait a week or two before 
one can judge how the first quarter is likely to turn out. 
The promptitude with which the new duty on imported 
cutlery was imposed has not been by any means to the 
taste of the Germans, whose Government has made an 
official protest on the subject. The matter has been referred 
to the Board of Trade and the Treasury. Mr. Godfrey 
Cheesman, the genera] secretary of the National Union 
of Manufacturers, describes the protest as amusing, in 
view of the jealousy with which Germany safeguards every 
section of its own industry. It is certainly a tribute to 
the effectiveness of the duty, and to the value of brinzing 
such regulations into force without allowing a long delay, 
during which trade rivals may take the opportunity to 
flood this country with their products. As it was, the 
Germans sent large quantities of their goods over here 
in anticipation of the duty. 


Sheffield’s Water Progress. 


Several interesting developments and extensions 
of the Sheffield Corporation Waterworks were carried out 
during the past year. A start was made, in August, on 
an important scheme for the laying of duplicate large 
diameter trunk mains required to utilise the supply of 
water from the Derwent Valley works, to meet the rapidly 
increasing demands upon the high level districts of supply, 
and also to furnish additional supplies for the prospective 

requirements of adjoining areas. About ten miles of the 
main have now been laid out of a total length of 30 miles. 
The estimated cost is about £190,000, towards which a 
considerable subsidy is being given by the Unemployment 
Grants Committee. The construction of the new Broom- 
head and More Hall reservoirs in the Ewden Valley has 
been proceeded with during the year, the expenditure 
being £143,968, bringing up the total on the works to 
£1,123,700. Tenders have been accepted for the Broom- 
head Reservoir valves, and also for the pressure filtration 
plant at More Hall reservoir, through which the whole 
of the supply from the Ewden Valley source will be filtered. 
The acquisition by the Corporation of the Chapeltown 
and Oughtibridge Waterworks was another event of the 
year. While on the subject of water, mention may be 
made of a good contract which the Stanton Ironworks 
Company has secured from the Londonderry Corporation 
for the supply of pipes, of a value of £62,000, in con- 
nection with a large scheme involving a total expenditure 
of £400,000. An interesting point in connection with 
the matter is that the lowest of the nine tenders for the 
pipes was submitted by a French firm, whose quotation 


was £6200 less than that of the lowest British offer, but 
the Londonderry Council declined to consider foreign 
tenders. 


Coal Find near Retford. 


The proving of the concealed coalfield in Not- 
tinghamshire has advanced another step during the week, 
as the result of boring at Sutton, near Retford. Operations 
have been in progress for about a year, and now the Barns- 
ley seam, of a thickness of 5ft., has been struck at a depth 
of 850 yards. A perfect core of the coal was brought up 
afew daysago. The boring has been carried out by Messrs. 
Foraky, of Brussels. The coal area has been leased to 
Nimmo and Co., of Glasgow, the landowner being Brigadier- 
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Babworth Estate and resided at the hall. The boring is 
within two miles of Retford Market square. It is stated 
that nothing has yet been decided as to the exact site of 
the shaft to be sunk. 


Progress at Staveley. 


Developments are also announced at the collieries 
and works of the Staveley Coal and Iron Company, Ltd., 
Mr. G. N. Turner, the general manager, speaking to the 
Barlbro’ Colliery officials on Saturday, said that the sinking 
at the ‘“ Do-Well” colliery had not been as successful 
as was anticipated, but the directors hoped to open the 
pit again if trade improved. At the Markham Colliery, 
where they were carrying on new sinking operations, they 
had just reached the Tupton coal, and were expecting to 
find the Black Shale seam 50 yards lower. There was 
every prospect of getting a good seam of coal which would 
find work for a great many more men. They had also 
sunk a shaft at the Pebley pit of the Barlbro’ Colliery down 
to the deep soft coal, which would enable the men to get 
to their work more quickly. Reference has previously 
heen made to the huge gas engine which the company has 
installed at its Devonshire Works, Staveley, and which is 
the largest of its kind in the world. Mr. Turner announced 
that the directors had ordered two more engines of the 
same size. Unfortunately, he said, no firm in this country 
could make them, and the orders had gone to Belgium, 
but the main shaft, weighing 84 tons, was being made in 
Sheffield. Mr. Turner added that one of the smaller de- 
velopments of the company during the year was the making 
of soda water, and the manufacture of red oxide paint, 
for which it hoped to find a ready sale. Much time was 
being devoted to the question of reorganising the pipe 
works. More than 1100 of the company’s wuerkmen are 
now shareholders in the concern, and, said Mr. Turner, 
Mr. Markham’s one object was to get a majority of working 
men shareholders. 


Safety in Mines. 


Sheftield has now become the headquarters of the 
Safety in Mines organisation of the Dapartment of Mines, 
taking the place which was previously occupied by 
Eskmeals, in Cumberland. A building in Arundel-street, 
Sheffield, has been taken over by the Department, and 
extensive alterations have been carried out in order to adapt 
it for the work of testing mining machinery, which will 
now be carried on there. Most of the research work which 
relates to explosions, coal dust, and cognate matters, will 
in future be carried on near Buxton, under the direction 
of Professor Wheeler, of Sheffield University. 


Our Deepest Railway Cutting. 


The demolition of the Chevet Tunnel on the 
London, Midland and Scottish Railway, near Wakefield, 
to which I have previously referred, has produced, among 
other results, what is believed to be the largest and deepest 
railway cutting in Great Britain. The tunnel, which was 
designed by Robert Stephenson for the old North Midland 
Railway, and opened in 1840, was 702 yards long, and con- 
tained two lines of railway. Owing to the great increase 
of traffic, and the fact that colliery workings are being 
driven under the tunnel, it was deemed advisable to open 
it out, and the work, which Armstrong, Whitworth and 
Co. have had in hand for about two years, is now com- 
pleted. The cutting is no less than 93ft. deep, and 270ft. 
wide across the top. The excavation has necessitated the 
removal of about $20,000 cubic yards of shale and rock, 
weighing upwards of a million tons. The work has 
been carried out without interfering with the traffic, 
and that this has been a delicate undertaking can be judged 
from the fact that about 270 trains pass over the stretch 
of line every day. Steel shields were erected by the con- 
tractors to protect passing traffic from falling débris, and 
a high bridge was made across the cutting. The task of 
laying two new lines of railway in the cutting is now being 
proceeded with. 


Scarborough Sea Wall. 


A Ministry of Health inquiry was held at Scar- 
borough last week into an application by the Corporation 
for sanction to borrow £14,191 for the construction of a 
seawall and roadway and the drainage of the South Cliff. 
Owing to recent gales, the cliff has been in considerable 
danger. and the new wall, which will have a length of about 
325ft., will be the last link in the local defence work. 


Great Bridge Scheme. 


The Cleveland Bridge and Engineering Company, 
Ltd., of Darlington, has now begun the work of construct- 
ing the Boothferry Bridge over the river Ouse between 
Howden and Goole. The work will occupy two years, and 
will cost £100,000. The bridge will shorten the road 
journey from Hull to the West Riding, and will be an 
important link in facilitating communication between 
different parts of the county. The cost is being borne, 
in varying proportions, by the Ministry of Transport, the 
East Riding and West Riding County Councils, Hull Cor- 
poration and Goole Urban Council. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


The Trade Outlook. 


SicNs are not lacking that a gradual and general 
improvement is taking place in the various industries in 
the North of England. Conditions in the coal trade are 
more active than for a considerable time past; in fact, 
the demand for some qualities outstrips the supply. The 
pig iron trade also presents an animated appearance at 
the moment, consumers having some difficulty in securing 
supplies for early delivery. There is, too, a better flow 
of orders in the manufactured iron and steel trade, more 
especially for constructional and railway material, but the 
prosperity of the steel industry in this district is very closely 
allied to that of shipbuilding, and until there is a revival 





in that direction the steel works are likely to suffer to 
some extent. Indications of such a revival are still faint, 
but they are discernible by the careful observer. During 
the past few weeks a number of orders for new vessels 
have been placed on the North-East Coast, and from these 
the steel works. will directly and substantially benefit. 
Altogether the trade outlook in this district is decidedly 
encouraging. 


Cleveland Iron Trade. 


The Cleveland pig iron trade is in an exceedingly 
strong position. A few weeks ago producers were keenly 
anxious to secure ordgrs, and in the matter of price were 
more or less at the mercy of consumers. Now the position 
is completely changed. Supplies are short; in fact, it 
is impossible to buy iron for January delivery, and iron- 
masters, having all the orders with which they can success- 
fully cope, are in a position to dictate terms. A further 
advance of 6d. per ton has been made in all quotations for 
Cleveland pig iron. Of course, there is a real danger of 
killing the trade expansion by the undue inflation of 
prices, but the danger has thus far been avoided, the 
advances which have taken place being no more than 
sufficient to cover the rise in the cost of production due to 
dearer coke. The most gratifying feature is the steady 
demand for all classes of iron. Home buyers have not 
hesitated to follow the advance, and there seems rather a 
better prospect of business in foreign markets. Nominal 
continental prices are well below Cleveland, but supplies 
are short, and there is no certainty that buyers will get 
delivery. Continental prices, too, are moving up, and it 
looks as though Cleveland iron will soon be in request in 
the European markets. For home use No. 1 Cleveland 
pig iron is now 71s. 6d.; No. 3G.M.B., 69s.; No. 4 foundry, 


68s.; No. 4 forge, 67s.; and mottled and white iron, 
66s. Gd. per ton. For export an additional td. per ton is 
charged. 


Hematite Pig Iron. 


The East Coast hematite pig iron trade is strong 
and active. It is difficult to buy any iron for delivery 
before February, and an active home market is 
strengthened by a fair export inquiry. Minimum quota. 
tions. both for home and export, are—-Mixed numbers, 
No. 1, 77s. 6d. per ton. 
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Ironmaking Materials. 


Deliveries of foreign ore continue on a heavy scale, 
but at the moment there seems to be no fresh business 
being offered. Sellers, however, think that new contracts 
will soon have to be made, and they are keeping the price 
steady at 21s. per ton for best Rubio ore, c.i.f. Tees. There 
is a good demand for blast-furnace coke, and it is indicated 
as possible that more furnaces will be restarted. Should 
that be so, it would clear the way for an expansion in the 
number of blast-furnaces in operation. Good medium 
furnace kinds are quoted at 22s. to 22s. 6d. per ton de- 
livered at the works. 


Manufactured Iron and Steel. 


More active conditions prevail in the manu- 
factured iron and steel trade. The London and North- 
Eastern Railway Company has distributed among North- 
East Coast firms orders for steel rails, aggregating 20,000 
tons, and other big orders are in process of execution. 
The recent advance of 2s. 6d. per ton in the price of ship 
plates and sections has not checked the demand, and all 
round prices for steel show a firmer tendency. 


The Coal Trade. 


The Northern coal trade maintains all its strong 
features. If anything, there is slightly more activity in 
all branches, and the prospects for the first quarter of the 
year are distinctly encouraging. Although the collieries 
are not disposed to enter into contracts for the delivery of 
coal beyond June, in view of the fact that the Government 
subvention expires on May Ist, merchants are more bold, 
and some of them are reported to have sold considerable 
quantities of steam coals over the whole year on the basis 
of 15s. 6d. per ton f.o.b. It is an interesting development, 
and may be attributed, no doubt, to the possibility that 
if orders be not taken now when they may be secured, 
customers abroad, who will not postpone business because 
of coal industry uncertainties in this country, may be 
disposed to arrange for their supplies elsewhere. The 
Northumberland steam coal section is very firm, as good 
inquiries continue to circulate, and prospects are improv- 
ing. As already indicated, business in best steams has 
been arranged over lengthy periods on the basis of 15s. 6d. 
per ton, and this figure cannot be discounted for January 
positions. Small steams are offered by some merchants, 
but values are being maintained at 9s. 3d. to 9s. 6d. per 
ton for bests, 8s. 6d. for secondary qualities, and 10s. to 
10s. 3d. for special kinds. The Durham coal output is 
steadily absorbed, and the comparative scarcity of supplies 
precludes, for the present, active trade. There is a good 
number of inquiries circulating, and full recent prices 
are having to be paid. Gas coals are firmly maintaining a 
basis of 16s. 6d. for bests, 15s. 6d. for seconds and special 
Wears 17s. to 17s. 6d. Unsereened sorts of coking coals 
are in some request at 15s. 3d. to 15s. 6d., while bunker 
coals are scarce and firmer in price. The demand for coke 
is more than can be readily borne by producers this month, 
for their commitments leave a very meagre supply of fuel 
available. All the position is firm, though prices are 
unchanged, 24s. to 25s. being asked for gas coke, 22s. to 
24s. for patent foundry sorts, and 30s. to 32s. for beehive 


brands. 


Ironstone Miners’ Wages Reduced. 


A conference was held at Middlesbrough this 
week between the Cleveland ironstone mineowners and the 
miners’ representatives on the wages question. A state- 
ment was submitted based on the ascertained price of 
Cleveland pig iron for the past quarter, which showed that 
the owners were entitled to a reduction of 18.40 per cent. 
under the sliding scale arrangement It was by the 
owners, however, that wages should only be reduced by 








5 per cent. on and from the 25th inst. Both sides expressed 
gratification at the reasonable attitude adopted by the 
employers and men in wages matters affecting the Cleve- 
land mines. 


Blast-furnacemen’s Wages Unchanged. 


The average net selling price of No. 3 G.M.B. 
Cleveland pig iron for the last quarter of 1925 has been 
certified at 65s. 9.0ld., as compared with 7ls. 4.11d. 
per ton in the previous quarter. An arrangement has 
been made between the ironmasters and blast-furnace 
men’s representatives whereby the percentage at present 
paid on the standard rates will remain unchanged for the 
current quarter, but a joint sub-committee is to be set up at 
the request of the employers to consider various anomalies 
that it is felt exist in the present wages scheme. 





SCOTLAND. 
(From our own Correspondent.) 


A Quiet Restart. 


Tue New Year holidays are now over, and most 
of the steel and iron works and collieries are once again in 
operation. Nothing has occurred so far to indicate any 
change in trade conditions, but makers of steel and iron 
are hopeful that some definite improvement will be 
noticeable within the next month or two. 


Shipbuilding and Shipbreaking. 


While nothing has happened to promise general 
improvement, reports from different districts indicate 
busier times in certain towns. A contract for two steamers 
of about 8000 tons each will provide a considerable amount 
of work on the lower reaches of the Clyde, while there ix 
@ possibility that further contracts will follow. Messrs. 
P. and W. McLellan, of Glasgow, have a considerable 
amount of work on hand at their ship-breaking yard on 
the East Coast near Bo'ness. A Spanish steamer of over 
2000 tons and a German barque of 2700 tons have alread) 
been beached, and a Red Star liner is due shortly. At 
their adjoining yard at Bridgeness the same firm recently 
beached the Rut Kayser, a German cargo steamer. 


Steel and Iron. 


The steel and iron markets have been compare 
tively idle since the holidays. It is early yet to look for 
any indication of the trend of business. The works have 
just restarted, and a week or two must elapse before 
business at any volume would be possible. So far, how 
ever, there has been no sign that buyers are likely to depart 
from their hand-to-mouth system of buying, and the pro 
duction of steel and iron will probably continue on recent 
lines. The output of pig iron has been greatly reduced, 
but supplies are still in excess of requirements, and stocks 
in makers’ yards continue to grow. Apart from light black 
and galvanised sheets, there is really no demand of any 
consequence for steel and iron materials produced in 
Scotland, owing largely to keen competition from English 
as well as continental makers. 


Coal. 


The collieries are again in full swing and the 
production is almost normal. The volume of business has 
been limited so far, but bookings of certain descriptions of 
fuels have been heavy enough to absorb output until the 
end of this month at any rate. Lanarkshire splints are 
heavily stemmed on Italian account, and nothing is now 
available for disposal unless through second hands. Best 
ells are in an almost similar position. Fifeshire and 
Lothians prime steams are well placed at the moment 
In all districts washed nuts are well taken up, with single 
nuts and pearls the strongest features. Aggregate ship 
ments amounted to 143,613 tons, against 251,365 tons in 
the preceding week, and 136,942 tons in the same week 
last year. The home demand for fuel shows a slight im 
provement all round, including industrial sorts, which have 
been extremely slow for a long time back. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Trade Conditions. 


STEAM coal export operations last week did uot 
come up to expectations, consequent upon the fact that 
tonnage was short of requirements, but hopes are enter 
tained that this week will show an improvement. The 
arrivals of tonnage over the week-end were fairly satis- 
factory, but notwithstanding that, there were just under a 
dozen tips idle on Monday. Chartering operations cannot 
be described as having been active, but at the same time 
it is believed that a greater amount of tonnage has been 
taken up for various directions than has been disclosed. 
The new demand for coals continues on a moderate scale. 
and no fresh inquiry for any large amount has come on the 
market. There are buyers of monthly cargoes over the 
first half of this vear, though the prices offered are far from 
being tempting. The Norte Railways of Spain have con- 
tracted for 22,000 tons of large coals for delivery during the 
next two months or so, and the Madrid, Saragosa and 
Alicante Railway of Spain has purchased through two 
Cardiff firms 35,000 tons for delivery over the first half 
of this year. 


Miners’ Wages and Subsidy. 


A further call will be made upon the Government 
subsidy by South Wales. The report of the joint account- 
ants on the proceeds of the mining industry during Sep- 
tember, October and November, which governs the wages 
for January, shows a deficit of 2.27 per cent. below what 
is required to pay the 1915 standard rates. The ascer- 
tainment shows that the total wages payable on the 
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standard base rates were £4,738,716, and the wages paid 
by the owners £4,631,182, the difference being met by the 
Government subsidy. Last month the deficit in South 
Wales was 7-22 per cent. 


Costs and Output. 


A statement has been issued by the secretary of 
the South Wales Coalowners’ Association dealing with the 
statistical summary of output, cost of production, &c., 
prepared by the Mines Department for the quarter ended 
September 30th last, in order to illustrate the severe 
handicap imposed upon this district in competition with 
other exporting districts in the United Kingdom. Mr. 
Finlay Gibson has prepared a table setting forth the wages 
costs in South Wales, including the subvention, as com- 
pared with the other coalfields, and it shows that the 
figure for this district is 14s. 11.3ld., whereas the returns 
for Scotland, Northumberland, Durham and Yorkshire 
are less by l7d. to 3s. 9.35d. per ton. The figures 
of total costs are even more striking, as for South Wales 
the amount is 21s. 8.86d., whereas this amount exceeds 
those of the other districts by sums ranging from 4s. 1.76d. 
to 5s. 9.01ld. per ton. Furthermore, the returns regarding 
output afford no satisfaction, as the output per 
man-shift worked was 15.75 ewt. for South Wales, while 
the other districts showed increases upon that figure of 
2.30 ewt. to 4.33 ewt. The secretary of the Coalowners’ 
Association points out that these statistics prove con- 
clusively how well founded is the contention of the owners 
that a national minimum percentage is uneconomic, that 
it severely prejudices the South Wales coal trade in com- 
petition with that of the other districts of the country, 
and that the statistics as a whole constitute a clear case 
for the treatment of the South Wales coalfield as a unit 
independently of the other coalfields, if it is to live and 
prosper 


3s. 


more 


Tin-plate Workers’ Wages Dispute. 


After negotiations over several 
past, a settlement has come to in the 
dispute between the tin-men engaged in the tin-plate trade 
and their employers in this district. The trouble is of 
fairly long standing, but until the meeting at the end of 
last week, all efforts had reached a deadlock, because the 
committee composed of equal numbers of representatives 
of the employers and the workmen was equally divided. 
On Friday last, however, the men’s representatives were 
uiven an intimation that if they would alter their applica- 
tion from one of 15 per cent. to 10 per cent. it would 
possibly favourably considered. The representatives 
the met their workmen on Saturday, and sub- 
mitted to them the proposal, with the result that it was 
accepted. The application for the increase affects about 
2000 workmen. 


proceeding 


mouths been 


of men 


one of confidence. This condition is very welcome after 
a period of quietness and uncertainty. There has been a 
further tendency to place orders for forward delivery, 
and this method of ordering has again become established, 
after a period of hand-to-mouth buying. There have not 
been any additions to the number of furnaces in blast, 
but there will have to be an increase soon, although until 
makers are assured of a steady and improved delivery of 
coke, they will hesitate about putting more furnac es in. 
The Midlands and Scotland are the biggest customers, 
but Wales is improving in its demand. Continental trade 
is not large as yet. Italy is taking some. America is 
still a customer, and further deliveries are likely. Special 
qualities of pig iron are receiving more attention, including 
manganese, which is finding better markete abroad. 


Tron Ore. 


The iron ore trade is slightly improved as a result 
of better trade outside the district. The local demand is 
stationary, and will remain so until more furnaces are 
put into blast. Foreign ore stocks are getting down, and 
there are several charterings of steamers to bring ore from 
Spain, Norway and other countries. 


Steel. 


Better conditions obtain in the steel trade, and 
both Barrow and Workington have prospects of continued 
work at the rail mills for some months. The hoop and | 
small section departments at Barrow are fairly — 
situated, and have orders to keep them going regularly. 








South African Engineering Notes. 


Union Steel Corporation. 


The Union Steel Corporation's Works at 
Vereeniging, Transvaal, continue their steady expansion. 
The average monthly output for 1924 was over 1800 tons, 
and the present rate of output is about 2000 tons per month, 
which it is intended to increase to 4000 tons when the 
Newcastle blast-furnace starts manufacturing pig iron. 
In the meantime a new 30-tons Siemens furnace has nearly 
reached completion, and the installation on the Tropenas 
system is proceeding, while the large works for wire-draw- 
ing is also well advanced, and, when completed, will be 
a formidable competitor with the oversea firms—princip- 
ally British and Belgian. Those countries now supply the 
huge quantities which South Africa requires yearly for 
fencing and other purposes, and which, for 1924, was 
valued at over 1} millions sterling. The South African 





Trade of Swansea. 


The in the total trade of the port of 
Swansea for 1925 is attributed primarily to the strike of 
the anthracite miners. The trade of the docks amounted 
to 6,924,986 tons, as against 7,326,515 tons for 1924; 
decrease of 401,529 tons. 


decrease 


i, a 
Exports of oil during the year | 
were 938,475 tons, compared with 847,854 tons in 1924; | 
while tin-plates exported last year amounted to 545,072 | 
tons, as against 618,854 tons in the previous year. 


Norwegian Railways. 


The Norwegian State Railways are in the market 
for 30,000 tons of large coal for delivery from now to the 
end of March. 


Colliery Deal. 


It is reported that negotiations are practically 
complete for the purchase by the Pwilbach, Tarbach 
and Brynamman Anthracite Collieries, Ltd., of the New 
Brook Colliery, the present output of which is about 300 
tons weekly. The purchase price is approximately £40,000. 


| Goods and minerals also show increases. 
| rose from 


Trimmers’ and Transport Workers’ Union. 


The members of the Cardiff, Penarth and Barry 
Coaltrimmers’ Union have voted against the proposal 
for amalgamating with the Transport and General Workers’ 
Union, the official figures being 837 against amalgamation | 
and 706 for amalgamation, the majority against therefore 
being 131. This the third occasion on which the 
trimmers have balloted on this question during the past 
few years, and each time the proposal has been rejected. 


is 


| 
Current Business. 


Operations in steam coals have been a little more 
and the market is steadier than was the case a 
week ago. This is primarily attributable to the improve- 
ment in the ready tonnage available, which has enabled 
collieries to adhere more strictly to their quotations, 
whilst some buyers who were holding off in the expecta- 
tions of further reductions have been compelled to cover. 
Only in isolated cases have collieries been forced to make 
concessions, even for prompt loading, and they are not 
prepared to discount present values for forward supplies. 
Dry coals are relatively less in demand than other qualities, 
while small coals have rather recovered, but patent fue! | 
and coke show no change. In the anthracite section there | 
is no noteworthy alteration, except that while best large | 
remain steady, lower grades are more freely offered. | 
Sized descriptions are in better demand,‘and duff coals are 
firm, while rubbly culm after a weak spell is showing an 
upward tendency. 


active, 





| 








LANCASHIRE. 
(From our own Correspondents.) 


Barrow-1n- Furness. 


Hematite. 


There is every evidence of a better state of things 
The inquiries are in- 
and the general tone is 


in the hematite pig iron market. 
creasing in number and tonnage, 





| It was the intention to have the Newcastle blast-furnace 
| at work by now, 


and are being, carried out, and the blowing in was 
| provisionally set down to take place in December. 
Locomotives on Nigerian Railways. e 
Messrs. Armstrong, Whitworth, have recently 


£1,106, 145. 


railways are large purchasers of the Corporation's product, 
so much so that two South African Railway inspectors 
are resident on the spot for the purpose of inspecting the 
products supplied the railways. In addition to the rail 
ways the Corporation does a very large business with the 
mines, and at present has extensive orders on hand for 
many of them, ineluding 3000 tons of rails and castings. 


but suggested improvements have been, 


supplied five ** 701” class locomotives to the Nigerian 
Railways. The 1435 track miles of route consist partly 
of 3ft. 6in. gauge and partly of 2ft. 6in. gauge lines, and 
the new locomotives are for the former. These engines 
are of the 4-8-2 type, and weigh, with their tenders, 108.11 
tons. They have a tractive force of 32,640 Ib., and those 
which have been put in service are proving highly efficient 
and economical. The traffic on the lines is increasing 
steadily ; during the last twelve months 1,922,580 passen- 
gers were carried, against 1,859,961 in the previous year. 
‘Working costs 
1923-24 to £970,446.in 1924- 
increased from £751,067 


£902 
net 


,048 in 


while the receipts to 


Industrial Progress. 


The recently published preliminary result of the 
1924 Census of Industrial Production show that the Union 
of South Africa is making steady progress as an industrial 
country. In 1923 the total value of materials used in South 
African industries was £37,000,000 ; in 1924 that figure 
rose to over £39,000,000. The gross output from the 
factories in 1923 was nearly £74,000,000, and that figure, 
too, rose in the following year to over £79,500,000. Even 
more favourable the comparison between the values 
of the net industrial output for the two years. The net 
output in 1923 was a little over £37,000,000 ; while the 
net output in 1924 rose to over.£40,000,000, which figure 
is only £11,000 less than the net output in 1920-21, when 
unprecedentedly high prices ruled. In other words, it is 
certain from these figures of value that the output for 
1924 was the highest on record in respect of volume. This 
deduction is borne out by examination of the output in 
the various classes of commodities. 
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Catalogues. 


43, 
particulars of 


Fetter-lane, 
the 


Lanstox Moxoryre Corporation, Ltd., 
E.C. 4.—A series of blotters containing 
company’s products. 


Manwove, Atiiorr anv Co., Ltd., Nottingham.—Circular 
sheet No. 5581, describing various types of rotary drying 
machines. 

Watrtacn Brotners, Lid,, 49, Tabernacle-street, B.C. 2. 
Book containing particulars and prices of all types of safety 


| app pliances. 

A. Revroiie anv Co., 
No. 521/9.25, which deale 
equipment. 


Lid., Hebburn-on-Tyne.—Brochure 
extensively with automatic service 


lane, Birmingham 
and a descriptive price 


Ricnarp Lioyp anp Co., Ltd., Steelhouse 
Price list of “* Galtona " taps and dies 
list of vices 


W. H. ALLEN, Sons ann Co., Ltd., Queen's Engineering Work« 
Bedford.—-Catalgoue No. 112A, describing the Allen " heavy 
fuel oil engine. 

Tur Consoumatrep Preumatic Comrany, Ltd., 170, Pieca 


dilly, W. 1 Illustrated description and catalogue of Class ** N 


air compressors, 

Foivers’ Unrrep Evecrric 
Chadwell Heath, Essex.—Cataloguo 
radio accessories 

Ww. ALLEN AND Sons (Trpron), Ltd., Princes End, Tipton. 

( Saemoees describing typical wagons and other requisites for 
portable railways 


Woodland Works 
of “Sparta ’’ 


Works, Ltd., 
No. 315E 





| Foamire Firervam, Lid., 24, Maddox-street, W. 1 Brochure 


describing the Foamite Firefoam method of extinguishing 
| ofl and other fires 
‘Lue Coventry Cuain Company, Ltd., Coventry.-Technical 


booklet dealing with recommendations of chains for various 
engineering drives. 

67, Queen Victoria-street, E.C 

with a card giving brief particulars 


Cre.iactite Works, Ltd., 
Leaflet describing Cellactite, 
of other materials. 


Tue Geverat Evecrurc Company, Ltd., Magnet House, 
Kingsway, W.C. 2..-Folder describing the types of Osram 
valves for wireless 

Tue Parsons Moron Company, Ltd., Town Quay Works, 
Southampton New catalogue covering standard marine and 


stationary power units. 

Tue Visco ENGINEERING 
road, 8.W. 1.—-Publication 
Visco water cooling plants. 


Lid., 162, Grosvenor 
containing particulars of 


COMPANY, 
No, 243, 


Tue Brartrrsu Oxyeren Company, Ltd., Edmonton, N. 18, 
Catalogue No. 250, Section IV., illustrating and describing types 
of metal cutting apparatus. 

James Gorpow anv Co., Ltd., Windsor House, Kingsway, 
W.C. 2.—Catalogue “ H,”’ dealing with complete plant for the 
development of water power. 





EDUCATIONAL INTELLIGENCE. 


Tue Senate of the University of London has accepted the 
foundation of a prize fund of the yearly value of £25, offered by 
the proprietors of Concrete and Constructional Engineering to 
mark the coming-of-age of that periodical this month. The com- 
petition, which will be open to students at the Univerity Schools 
of Architecture, will deal with reinforced concrete 
structure 


design in 








CALENDARS, DIARIES, &c. 


Ww. Doxrorp AnD Sons, Ltd., Sunderland.—Wall calendar 


with monthly tear-off sheets. 


Roweo, Ltd., 5-11, Holborn, E.C. 1.—-An indexed desk diary, 
The diary is published at 7s. 6d. a copy. 

Frowerpew anxp Co., 227-228, Strand, W.C. 2.—Wall 
calendar with monthly tear-oft sheets. 

Ro. Jonxsox, CrarpamM AaXND Morris, Ltd., Manchester. 
Wall calendar with monthly tear-off sheets. 

ATtantic Transport Live, 38, Leadenhall-street, E.C. 3 
Wall calendar with monthly tear-off sheets. 

Tue Enxewpisn Exvecrraic Compaxy, Ltd.. Queen's House, 


Kingsway, W.C. 2.—Desk calendar with daily tear-off lips. 

We have to thank the Reason Manufacturing Company, 
Ltd., of Brighton, for a pair of nail scissors in a pocket case 
The ingenious way in which they fold into a small space will 
appeal to engineers 








LAUNCHES AND TRIAL TRIPS. 


built by Sir W. G. Armstrong. 
Belnor A/S., Oslo ; 


BELNOR, motor cargo vessel ; 
Whitworth and Co., Ltd., to the order of 
to carry 4155 tons deadweight Engines, Armstrong-Sulzer 
inverted, four-cylinder, a acting, reversible ; constructed 
by the builders ; trial trip, January “4th. 


Crry or Leicester, steamer ; built by William Gray and Co. 


Ltd., to the order of the Ellerman Lines, Ltd.; dimensiens, 
359ft. 3in. by 47ft. 6in. by 26ft. Engines, triple-expansion, 
2l}in., 36in., 66in. diameter by 45in. stroke, pressure 220 Ib.; 


constructed by the builders ; trial trip, January 5th. 








Electrification of Natal Main Line. 


At the end of September four of the five 12,000- 
kilowatt generators in the engine-room of the Colenso 
Power Station, supplying the electrified portion of the 
Natal main line, were in commission, while five of the 
eight boilers were in service and one other boiler was avail- 
able for A full commercial service of passenger and 
goods trains, with the exception of one goods train in each 
direction daily, is being worked by electric traction between 
Glencos and Mooi River, a distance of 113 miles. The 
total tonnage hauled south of Ladysmith during the month 
was 685,813, a daily average of 22,123 tons. The highest 
tonnage cleared on any one day during the month of August 
was 26,274 tons, while on September 4th, 27,179 tons 
were conveyed. 


use. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


We are asked to state that Lehmann, Archer and Co,, Ltd., 
5, Farringdon-road, London, E.C. 1, have been appdinted sole 
concessionnaires for Great Britain and Ireland for ali C.A.\ 
small tools standard products. 


Sutcurre Bros. anp Bryce, Ltd., of Globe Works, Hyde 
inform us that they have opened an office in Birmingham, the 
address of which is St. Martin's Chambers, Bull Ring, Bir- 
mingham. 

We are informed by Medway’s Safety Lift Company, Ltd., of 
London and Dartford, Kent, that J. and E. Hall, Ltd., also of 
Dartford, have acquired a controlling interest in that company 
and are taking an active part in the management. The manu- 
facture of the Medway lifts will in future be undertaken at 














Mesars. Hall's works at Dartford. 
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Current 


TRON ORE. 


N.W. Coast 
Native 
(1) Spanish. 
(1)N. African 
N.E. Coast 
Native - 
Foreign (c.i.f.) 


: PIG IRON. 


(2) Scotianp 
Hematite 
No. 1 Foundry 
No, 2 Foundry 


N.E. Coast 
Hematite Mixed Nos. 
No. 1 


Cleveland 
No. 1 
Silicious Iron . 
No. 3 G.M.B. . 
No. 4 Foundry 
No. 4 Forge 
Mottled 
White 


MIDLANDS 
(3) Staffs.- 
All-mine (Cold Blast) 
North Staffs. Forge 
Foundry 


(3) Northampton— 
Foundry No, 3 
Forge 
(3) Derbyshire 


No. 3 Foundry 
Forge 


(3) Lincolnshire 
No, 3 Foundry 
No. 4 Forge 
Basic 


(4) N.W, Coast 


N. Lanes. and Cum. 


Hematite Mixed Nos. 


21/- 
18/6 
18/6 
21/6 
Home. Export. 
£ se d. £ s. d, 
Dat 6. ee 
> 19 Oto4 1 6 
}16 6to3 19 O 
317 O 317 0 
$17 6 317 6 
311 6 312 0 
311 6 312 0 
3 9 0 3 9 6 
. 2.8) 3 8 6 
- 7 = 37 6 
3.66 i om 
a") '@ 37 0 
10 10 #O 
317 6 
47 6 
B 8 O@tes 4 @ 
215 Oto2 16 O 
3 56 Ote3 6 O 
B 1 Ote3 3 O 
3.68 =~(O on 
36 6 
3.6 «0 = 
410 O(a) 
412 6(b) 
\4 17 6 (c) 


MANUFACTURED IRON. 


SCOTLAND 
Crown Bars 


Best 


N.E. 


Coast 
Common Bars 


LANCS. 
Crown Bars , 
Second Quality Bare 


Hoops 


8. Yorks. 
Crown Bars 
Best 
Hoops 


MIDLANDS 
Crown Bars ‘ 
Marked Bars (Staffs. ) 
Nut and Bolt Bars 
Gas Tube Strip 


Home. Ex port. 
£3. d. a Se 
1 6& «OO 
110 0 -~ 
ll lo 0O.. 

3-6 0. ‘ 

16 0 0. 1415 0O 
12 10 O.. 

1310 O. 

1410 O.. 

ll 5 Otol2 O O 

36: 'O:-@ is ° — 

10 5 Otoll O O 

1210 Oto 12 15 0 


STEEL. 


(5) ScorLanp 
Boiler Plates . — 
Ship Plates, jin. and up. 
BGeotiems: ..0 ws es os 
Steel Sheets, under */,,in. 
en en 
Sheets (Gal. Cor. 24 B.G.) 


(1) Delivered. 


(6) Home Prices 


(6) Home. 


1 


All delivered Glasgow Station. 


(7) Export. 


£ s. d, £ s. d. 
1 S @ ws — 
710 Oto7 12 6 
7 0 Oto7 2 6 
9 0 Oto9 2 6 

£17 to £18 
(2) Net Makers’ works. 





Boiler Plates 10/— 


(8) f.0.t. Makers’ works, approximate. 


extra delivered England. 





coals are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. 


according to analysis ; open market, 17/6 to 19/— at ovens, 


{¢ Latest quotations available. 


(4) Delivered Sheffield. 
(7) Export Prices—#.o.b. Glasgow. 


(a) Delivered Glasgow. 





(9) Per ton f.o.b. 





(6) Delivered Sheffield. 


Prices for Metals and Fuels. 


STEEL (continued) FUELS. 
N.E. Coast Home. Export. SCOTLAND. 
£s. d £s. d. £ s do] Lanarksnine 
Ship Plates OT (f.0.b. Glaagow )—Steam 
Angles 3 06 6. Ell 
Boiler Plates 11 10 0 Splint 
Joists 70 0 Trebles 
Heavy Rails 8 0 0 Doubles 
Fish-plates 2 0 0 x ~~ Singles 
Channels 0 5 0 £9 to £95] Ayrsure 
Hard Billets 8 2 6 (f.0.b. Ports)}—Steam 
Soft Billets 7 5 0 - Jewel 
N.W. Coast ss Trebles 
Barrow FLFRSHIRE 
Heavy Rails 8 0 OF. : (f.0.b. Methil or Burnt- 
Light 8 5 Oto Sl 0 island )}—Steam 
Billets 7W Oto 9 0 OF Screened Navigation 
MANCHESTER Trebles 
Bars (Round) 8 5 Oto 8 lO 0 Doubles 
(others) 8 0 Oto 8 5 0 Singles 
Hoops (Best) 15 5 0 15 0 o| Lorutne- 
(Soft Steel) 315 0. 1310 0 (f.0.b. Leith)}—Best Steam 
Plates ee 717 @6to 8 5 0 Secondary Steam 
(Lanes. Boiler) 11 1 0 Trebles 
. Doubles 
SHEFFIELD- Singles 
Siemens Acid Billets 1 10 0 
Bessemer Billets ll 5 0 ENGLAND 
Hard Basic F 8 12 6 (8) N.W. Coast 
Intermediate Basic . a. &.4 Steams 
Soft Basic i 6 8 Household 
Hoops - 12 0 0. Coke 
Soft Wire Rods 910 0 NORTHUMBERLAND 
MIDLANDS Best Steams 
Small Rolled Bars .. 717 6to 8 0 0 Second Steams 
Billets and Sheet Bars 6 2 Oto 610 0 Steam Smalls 
Sheets (20 W.G.) 1110 Otel2 0 0 Unscreened 
Galv. Sheets, f.0.b. L’pool 16 10 0to16 15 0 Household 
Angles 7 2 6to 7 5 0 DurHam— 
Joists T'S Bee FS"'S Best Gas 
Toes ie ; - 8 & 6te 8 & O Second. . 
Bridge and Tank Plates.. 715 Oto 8 0 @ Household 
Boiler Plates 11 0 Otol2 O 0 Foundry Coke 
SHEFFIELD Inland. 
wh Best Hand-picked Branch 3i/ to 34 
Barnsley Best Silkstone 28/— to 30 
NON-FERROUS METALS. Derbyshire Best Brights - - to - 
ep a House é 36 to = 
Tin-plates, LC., 20 by 14. - 19/6 to 19/9 nanyp ~— - , on 
Block Tin (cash) 285 10 0 os Small 12 6to l4 
om - Yorkshire Hards 16/6 to 19 
os (three months) 278 5 0 : . 
' Derbyshire ,, 16/— to 19 
Cagyar Game oes Rough Stacks 10/— to 12 
» (three months) 6015 0 a me a 
; : ee «se Nutty ° 7/éto 9 
Spanish Lead (cash) 35 7 6 pape : 2 
= (three months) 35 3 9 Smalls .. : ee s 
» Blast-furnace Coke (Inland)* 
Spelter (cash) 38 18 9 \E "er 
» (three months) 37 16 3 sa sesiatties aia 
MANCHESTER CaRpIrr (9) SOUTH WALES. 
Copper, Best Selected Ingots 65 10 0 Steam Coals : 
» Electrolytic 67 5 0 Best Smokeless Large 
Strong Sheets . 9” 0 0 Second 
Tubes (Basis Price). ry Best Dry Large . 
Brass Tubes (Basis Price) 0410 Ordinary Dry Large 
Condenser 012 Best Black Vein Large 
Lead, English. . 37 0 0 Western Valley Large 
Foreign. 36 6C«8té«C«<‘ Best Eastern Valley Large 
Ordinary ” 
™ = > Best Steam Smalls 
FERRO ALLOYS po ag 
3 Washed Nuts 
(AU prices now nominal.) No. 3 Rhondda Large 
Tungsten Metal Powder 7 « -+ 2/— per lb. - Smalls 
Ferro Tungsten 1/9 per Ib. No, 2 Large 
Per Ton. Per Unit. - - Through 
Ferro Chrome, 4 p.c. to 6 p.c. carbon .. £23 10 0 8/- - eo Smalls 
6 p.c. to 8 p.c. . £23 0 0 7/6 Foundry Coke (export) 
8 p.c. to 10 p.c. _,, £22 7 6 7 Furnace Coke (export) 
Specially Refined . Patent Fuel 
» Max. 2 p.c. carbon £40 10 0 14 Pitwood (ex ship) 
pe. oo £49 0 0 16 SwaNsEA— 
0-70 p.c. carbon £56 10 0 17/6 Anthracite Coals : 
+» carbon free 1/5 per Ib. Best Big Vein Large. 
Metallic Chromium ° 3/6 per Ib. Seconds 
Ferro Manganese (per ton) £15 for home, Red Vein “a 
£15 for export Machine-made Cobbles 
Silicon, 45 p.e. to 50 p.c. £11 15 0 seale 5/— per Nuts 
unit Beans 
75 p.c. £21 10 0 seale 6/~ per Peas es 
unit Breaker Duff 
»» Vanadium 15,3 per Ib. Rubbly Culm 
» Molybdenum , 6/1 per Ib. Steam Coals : 
» Titanium (carbon free) 1/1 per Ib. Large .. 
Nickel (per ton) £172 to £177 Seconds 
Cobalt ys eee? Se 10/— per Ib. Smalls.. . 
Aluminium (per ton) £120 Cargo Through 


(8) Except where otherwise indicated, 


6 


(5) Glasgow, Lanarkshire, and Ayrshire. 


* For blast-furnaces only, 17/-, with fluctuations 
(c) Delivered Birminghat. 





Export. 
16/6 
17,6 

19/- to 21/- 
18/- 
17/- 
14/9 
15/6 
17 /- 
17/9 

13/— to 15/6 
21,6 

18/6 to 19/6 
17 
15/- 
15,44 
14/9 
18/- 
16/9 
14/9 
23,6 

40 to 45 
15/6 
14/6 
9/6 
14/- 

20 to 22 
16/6 
15/6 

20,— to 22 

22/— to 24 

19/3 to 19/9 

22/6 to 23, 

21/6 to 22 

21/6 to 22/ 

20/6 to 21 

20/— to 20/6 

19/— to 20 

19/— to 19/6 

18/9 to 19 

12/—- to 13 

10/— to 12/- 

19/— to 27/6 

27 /— to 27/6 

16/6 to 17/6 

17,9 to 18/6 

16/— to 17 

11/- to 12 

37/6 to 40/- 

25/— to 30/-— 


20/— to 23/- 
25,9 to 26/3 


39/— to 42/6 
31/- to 32/6 


28/— to 31/— 
52/6 to 55/- 
55/- to 57/6 
41/6 to 43/- 
20/— to 24/- 
8/-to 8/6 
10/— to 10/9 


22/— to 23/6 
20/~ to 22/- 
9/- to 10/- 
16/6 to 18/- 
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French Engineering Notes. 
(From our Correspondent in Parie.) 
Production Costs. 


Tue Chambre Syndicale des Industries Metal- 
lurgiques du Rhéne has been sending out a serious warning 
to its members against profiting from the present situation 
to sell goods at low prices when, by so doing, they are 
meeting trouble ahead, similar to what has been ex- 
perienced in other countries during the period of transition 
from an inflated to a normal currency. By taking advan 
tage of existing stocks of cheap raw material, they are 
able to encourage a speculative buying abroad and give 
an artificial, though temporary, stimulus to trade; but 
the cost of raw material will necessarily increase with a 
stabilisation of national currency, as well as by the addi- 
tional charges which are to be imposed to allow of that 
stabilisation being effected. The prices of everything 
have been advancing at a disquietingly rapid rate, and it 
will take some time for wages and living costs to adjust 
themselves to an international standard of values repre- 
sented by the stabilised franc. The moment will then 
be a critical one, when manufacturers will find themselves 
under the necessity of paying relatively higher prices for 
raw material than their foreign competitors, and will 
thereby experience a slump in trade with the inevitable 
spectre of unemployment. The Chambre Syndicale urges 
that the only way of meeting the difficulty is to base selling 
prices on what is likely to be paid for raw material when 
it is required to —— existing stocks. In a word, makers 
are advised to abandon easy profits by selling abroad 
under conditions which look suspiciously like ‘‘ dumping ”’ 
and to organise business as if the franc were stabilised. 
This is what the steel firms are endeavouring to do at the 
present moment. Speculative business on a falling franc 
has become too hazardous and must cause serious trouble 
before long. Moreover, such business is becoming increas- 
ingly difficult since other countries have taken measures 
to check the importation of goods which are produced 
under conditions of depreciated values. Therefore, the 
policy of manufacturers should be to put their affairs in 
order so that they will be able to meet the slump when 
it comes. 


Rail Motors. 


The only alternative to the suppression of many 
of the local railways, which the companies are unable to 
continue working under present conditions owing to heavy 
losses, is the substitution of petrol rail motors for steam 
locomotives, and during the past three years the State 
Railways have carried out extensive experiments with 
such vehicles on the lines between Sainte-Gauburge and 
Mortagne, Fougéres and Pontorson, Dinan and Dinard, 
Lisieux and Trouville. The total distance covered by 
the ten rail motors in service is about 75,000 miles. The 
engines of 60 horse-power at first fitted were found to be 
insufficient, and they were replaced by others of 85 horse- 
power. The rail motor, which was described in these 
columns at the time they were put in service, weighs 15 
tons, and is composed of the driver's cab and three com- 
partments, one for luggage and two for passengers. It 
hauls one or two trailers according to the character of 
the line. So far as the experiments have gone, there is no 
doubt about the economy of the rail motor, which costs 
about two francs a kilometre instead of five francs with 
the steam locomotive, but there is still much to be learned 
concerning the maintenance costs, which can only be 
ascertained when the vehicles begin to show signs of wear 
and tear. As was to have been expected, there have been 
a few interruptions in the service. The experiments 
are especially interesting as showing what is necessary to 
be done in the way of modifying and improving mechanical 
details, and in view of the high cost of petrol, it is proposed 
to carry out trials of rail motors equipped with suction 
gas producers. It will be seen therefore that the rail motor 
is still in an experimental stage, and although the results 
are promising, there does not appear to be any intention 
of increasing the number of vehicles at present in service 
until definite types of rail motors have been evolved. 


The Saigon Arsenal. 


The arsenal at Saigon is of so little utility that 
the Ministry of Marine has for years past been endeavour- 
ing to get rid of it. As the cost of maintenance devolves 
mainly on the Government of Indo-China, the colonial 
authorities are even more anxious to shake off the burden 
than is the Minister himself. About eighteen months ago 
the Minister of Colonies entered into an arrangement with 
an engineering group to make over the arsenal to it, but 
the Minister of Marine refused to sanction the transaction 
on the ground that it was not sufficiently satisfactory. 
The Government of Indo-China thereupon declined to 
have anything more to do with the arsenal and handed it 
back to the Minister of Marine, who was obliged to ask 
for credits in the last budget estimates to carry iton. The 
Senate rejected the demand, and only consented to reduced 
credits for a period of three months, at the end of which 
time some definite decision must be come to as to the 
future of the arsenal. 





Coal Production. 


It seems probable that the coal production for 
the past year nearly reached the predicted total of fifty 
million tons. During the first eleven months the output 
of the French collieries amounted to 43,948,151 tons, an 
increase on the previous year of 2,843,919 tons. In all 
the centres there was a notable increase in the daily output 
as compared with that of 1913, that is to say, under normal 
conditions before the war, but it was due entirely to the 
larger number of miners employed, for the individual 
production was less. Notwithstanding the increasing 
charges, the prices of French coal remained unchanged for 
nearly a year, but at the beginning of the present year 
the prices were advanced 5 and 6 francs aton. The imports 
of coal during November showed a notable diminution 
as compared with the previous month, partly owing to 
there being one working day less. The imports of British 
coal totalled 993,604 tons, as compared with 1,304,651 
tons. 





British Patent Santnarere 


When an é te rom abroad the name and 
address of the cunmundaater are pri: in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies Cen wae ita Onasarp tenn 
Sale Bra Branch, 25, th , Chancery-lane, 0., 
at le. each. 

The date ot given is the date of application ; the second date, 
at the end of the abridgment, ie the date of the acceptance of the 
complete Speci fication. 








TURBINE MACHINERY. 


243,974. April 20th, 1925.—Imputse Turnpive DraPHRracms, 
J. Kieswetter, Klattauerstrasse 55, Pilsen, Czecho-Slovakia. 
This invention is intended to provide for the expansion and 
contraction of the diaphragms of impulse steam turbines as 
compared with the main casing. In the specification various 


Ne243. 974 
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alternative arrangements are shown, and in that illustrated here- 
with radial movement is accommodated by the flexibility of the 
undercut ring A, while axial expansion and contraction is pro- 
vided for by the circumferential slots B B shown in the developed 


plan December 10th, 1925. 
DYNAMOS AND MOTORS. 
226,791. November 24th, 1924.—ImMPpRoOvVEMENTS IN AsyN- 
cnronovs Execrric Morors, Forges et Ateliers de 


Constructions Electriques de Joumont, of 75, Boulevard 
Haussmann, Paris, France. 

The motor described in this specification is claimed to possess 
the following advantages:—High starting torque without 
requiring the operation of a rheostat, automat.c running up to 
speed without alteration of connections by hand or otherwise, 
and approximately unity power factor at all loads. The usual 
primary winding A is connected to the source of supply. An 
auxiliary winding B is arranged at the entrance to the stator 
slots and is connected to successsive stationary commutator 
segments C. Upon the rotor D there are two distinct windings, 
half the bars in each of the slots belonging to one winding E 
and the other half to the winding F. The two rotor windings 
are connected together by connections G arranged in such a 
way that the two windings have an angular displacement relative 
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to one another corresponding to an angle which lies between 
0 deg. and 180 deg. his angle, which is selected to suit each 
particular case, determines the value of the apparent secondary 
resistance at starting. The points of connection between the 
two rotor windings constitute, as it were, the apices of a single 
winding in double parallel, but with an angular displacement 
between the two parts so as to form in effect two ordinary star- 
wound motor windings with a common neutral point. Although 
the two windings E and F are wound in the same slots upon the 
rotor, the corresponding bars or conductors of the two wind- 
ings are laid in different slots, the relative positions of which 
differ by the angle selected to give the desired angular advance 
or displacement. The outer extremities of the two windings are 
joined together in pairs. Connections to the commutator are 
made through rings H and through the movable commutator 
brushes J. The principle of the motor is described.—.December 
10th, 1925. 


TRANSFORMERS AND CONVERTERS. 


226,233. December 15th, 1924.— AtTernatine / Direct- 
CURRENT CONVERTER wiTH WipEr VouTaGEe REGULATION, 
Jens Lassen La Cour, of Villa Solthult, Halsingborg, Sweden. 

An ordinary rotary converter is used in conjunction with an 
auto-transformer A BC. The windings D E F are connected to 

a regulating switch, and by moving the contacts G H K, which 

are connected to the rotary converter slip rings, the voltage of the 

converter can be lowered in the proportion of 2 to 1. By means 
of a switch L one of the mains of the direct-current supply can 





be connected to the brush M of the converter or to the neutral 
point of the auto-transformer, the switch being mechanically 
connected to the contact arms G Ti K, and by these means the 

















inventor obtains a total voltage regulation of 4to 1. It will be 
understood that O is the field winding of the converter while P 
shows the A.C. supply mains. December 10th, 1925. 


TRANSMISSION OF POWER. 


243,969. April 16th, 1925.—ImPROvVEMENTs IN CABLES FOR 
TRANSMITTING ELECTRICAL nee Lovell Newton Reddie, 
of 1, Furnival-street, Holborn, B.C. 

This invention applies to multi-core Giestele cables, and a. 
ticularly cables having an outer protective covering or lead 
sheath. A metal band B is wound helically around the group of 
conductors before the lead sheath A is applied, and the pitch of 
the band or the distance between consecutive turns is such as to 
permit of subsequently impregnating the cables. The band has 
the effect of preventing displacement of the conductors so that 


243,969 





gaps cannot be formed in the spaces D at the points E, where 
the formation of gaps would present the greatest danger. In 
order to eliminate risks due to sharp edges, it is desirable to 
round off those edges of the band which make contact with the 
insulating covering in the manner shown in the lower illustra- 
tions, the lowest illustration of all showing a section of a band 
with its edges turned slightly towards the outside of the cable.— 
December 10th, 1925. 


MEASURING AND TESTING INSTRUMENTS. 


232,593. April l4th, 192% IMPROVEMENTS RELATING TO 
THE Measurement or HichH ALTERNATING-CURRENT 
Voutaces, Emil Halfely et Cie. A.G., of 353, Lehen- 


mattweg, Basle, Switzerland. 

One of the schemes for measuring high voltages, as described 
in this specification, is shown in the accompanying illustration, 
where C indicates a measuring condenser applied to the high- 
tension circuit, the part F being connec “ted. to the measuring 


N° 232,593 
a 





\ Y 
x 
yh D 
IOP? 


apparatus which consists of two valves and a measuring instru 
ment E. A special feature of the scheme is the introduction of a 
counter electromotive force battery D, which counteragts the 
local voltage in the measuring circuit with a view to elimtinating 
the continuous reading on the measuring instrument. Several 
modifications of the invention are described, and there are six 
other illustrations.— December 10th, 1925 


MACHINE TOOLS AND SHOP APPLIANCES. 


243,931. February 6th, 1925.—CuTTIne MerTats, F. A. E. 
Grumpelt, A.B.C.-strasse "28, Hamburg, etd 
This invention is concerned with the cutting of metal by its 
combustion under the influence of the temperature of an electric 
are. With this object in view a “saw,” such as that illustrated, 
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is revolved against the metal to be cut and is supplied with a 
current of electricity. Ares, it is claimed, will be formed between 
the saw and the job, which will consume the metal and produce 


N°243,931 





a cut, 
saw it is relieved occasionally as shown at 
1925. 


In order to aecentuate the arc-forming capacity of the 


A.—December 10th, 


TRAMWAYS AND RAILWAYS. 


243,902. December 11th, 1924.—IurRovEMENTS IN CONNECTORS 
roR ELECTRICALLY BonpDING THE Ratt Jornts in ELectric 
Raitways, Johan Gottfrid Kjellgren, of 30, Lauterstrasse 
Friedenau, Berlin. 

This specification describes a bond for the rails of electric 

railways Iron terminals A A are connected by solder to a 





exible conductor such as acable B, and the terminals A are 
welded at C to the rail. The bond is claimed to be cheap, and it 
can easily be applied to the rails. —December 10th, 1925. 


MISCELLANEOUS. 


244,017. August 6th, 1925.—Pive Vatves, R. A. Blake- 
borough and C. Brotherton, Woodhouse Works, Brighouse. 
The invention relates to cocks or plug valves for use par- 
ticularly on pipe lines containing viscous or corrosive fluids, 
of the type in which means are provided to raise or ease the plug 
from its seat prior to its being rotated to open or close the valve, 
and to force it to its seat after it has been rotated to the new 


N?244,017 





position desired. At the top of the plug spindle there are two 
recesses A A, fitted with blocks, in which work the excentrics 
BB. These excentries are journalled in bearings C C, which are 
supported from a ring D, as shown. The ring can rotate on the 
body of the valve, and a handle is provided to work the excen- 
tries. It will be seen that the one handle can be used for lifting 
and lowering the valve on its seating and for rotating it.— 
December 10th, 1925, 








Roya. Ixsrrruriox.—On Tuesday next, at 5.15, Professor 
J. A. Crowther will deliver the first of two lectures at the Royal 
Institution on ‘* X-rays and Living Matter.’’ The Friday even- 
ing Discourse on January 22nd will be delivered by Sir William 
Bragg on ‘The Work of the Davy Faraday Research Labora- 
tory,” and on January 29th by Sir William B. Hardy on 
** Films.” 


£100 Prize Essay.—-Prizes to the total value of £100, divided 
as follows, first prize £50, second prize £25, and five prizes of £5 
each, are being offered by Petters, Ltd., of Yeovil, for the best 
essay of from 2500 to 3000 words describing the advantages of 
the two-stroke cycle as compared with the: four-stroke cycle, 
For the convenience of competitors abroad essays will be 
received at Yeovil up till May 31st, 1926, and the awards will be 
published on or about June 30th, 1926, Full particulars may be 


Forthcoming Engagements. 


Saedets, 


. &e., desirous of having 
notices oJ meetings inserted in this are requested to note 
that, in order to make sure of its insertion, the 'y informati 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIMB and 
PLACE at whick the meeting is to be held should be clearly stated. 


Secretaries of Instituti 











TO-DAY. 


INstrruTe oF Metats: Suerrrecp Locat Secrion.—Non- 
ferrous Section, Applied Science Department, the University, 
Sheffield, Paper, “The Early History of Gold,” by Professor 
C. H. Desch. 7.30 p.m. 


Instirute OF Merats: Swansea Loca, Secrion.—Metal- 
lurgical Department, University College, Singleton Park, 
Swansea. Paper, “The Wire-drawing Process,”’ by Professor 
F.C. Thompson. 7.15 p.m, 

Royal Society 
Paper, ‘* The 


” 


INSTITUTION OF ENGINE&RING INSPECTION. 
of Arts, John-street, Adelphi, London, W.C. 2. 
Characteristics of Electric Lamps in Relation to their Testing, 
by Messrs. B. P. Dudding and G. T. Winch. 7.30 p.m. 
ENGINEERS.—Storey’s-gate, 
Discussion 

7 p.m, 


INSTITUTION OF MECHANICAL 
Westminster, London, 8.W. 1. Informal meeting. 
on “* Novelties at the 1925 Engineering Exhibitions.” 

INSTITUTION OF MUNICIPAL AND County ENoiNEERS.—Middle- 
xex County Hall, Westminster, London, 8.W.1. Metropolitan 
District meeting. 6.30 p.m. 

Junior Instrrurion or ENoinerrs.—-39, Victoria-street, 
London, 8.W.1. Paper, “The Commercial Side of Foundry 
Work,” by Mr. J. Wolstenholme. 7.30 p.m. 

MANCHES?PER AssOcIATION OF ENoINEERS.—The Engineers’ 
Club, Albert-square, Manchester. Paper, “The Value of 
Research in the Production of Castings,’’ by Mr. J. G. Pearce. 
7.15 p.m. 

Rattway CLUB. 
* Railway Signalling from a Traffic Pcint of View,” 
Wageurieder 7.30 p.m. 


65, Belgrave-road, London, 8.W. 1. Paper 
by Mr. B. 


SATURDAY, JANUARY l6rxn, 


Institute or Britisu FounpkyMEN: LancasHime Brancu, 
BuRNLey Section.—Creenwoofl’s Café, Todmorden-road, Burn- 
ley. Annual social. 5 p.m. 

INsTITUTE OF Barrish FOoUNDRYMEN: LANCASHIRE BRancnu, 
Juntor Section.—College of Technology, Manchester. Lecture, 
‘**Some Factors that Constitute Problems in the Foundry,” by 
Mr. 8. G. Smith. 7 p.m. 

INSTITUTION OF Evecrricat ENGINgeeERs : Norta MIpLanp 
Srupents’ CENTRE.—Visit to works ot Thomas Broadbent and 
Sons, Ltd., Huddersfield. 2.30 p.m. 


MONDAY, JANUARY 
AssociaTion.—The Engi 
Paper, “* Modern 
G. W. Daniels 


18TH. 


Bririsu Comp Storace anp Ice 
neers’ Club, Coventry-street, London, W. 1. 
High-speed Refrigerating Machines,” by Mr. 
5 p.m. 

Farapay Socrety.—Chemical Society's Rooms, Burlington 
House, Piccadilly, London, W.1. Papers: ‘The Electrode 
Capacity and Resistance of Electrolytes for a Wide Range of 
Frequencies,” by Mr. B. B. Banerji; ‘ The Effect of the Elec- 
trode Material on Oxidation Potentials,’ by Messrs. J A V. 
Butler, W. E. Hugh and D. H. Hey; “The Electromotive 
Behaviour of Cupric Oxide,’ by Mr. R. E. W. Maddison ; “* The 
Colloidal Properties of Nitrocellulose Sols in Mixed Solvents,” 
by Mr. A. Highfield ; ** Vapour Pressure and Heat of Dilution of 
Aqueous Solutions, Part (a) Vapour Pressure of Aqueous 
Solutions of Urea; (b) Heat of Dilution of Aqueous Solutions 
of Urea,’’ by Messrs. E. P. Perman and T. Lovett ; *‘ A Note on 
Kinetic Activation as a Factor in Gas Reactions,” by Mr. W. 


Taylor. 5.30 p.m. 
InsTITUTION oF AUTOMOBILE ENGINEERS.—The College, 
Loughborough. Loughborough Gradustex’ meeting. Paper, 


** Sparking Plugs,” by Mr. C. Legge. 7 p.m. 
INSTITUTION OF AUTOMOBILE ENGINEERS : SCOTTISH CENTRE. 

—Royal Technical College, Glasgow. Paper, ‘‘ Logic Applied 

to Failures,” by Mr. J. D. Parkes. 7.30 p.1a. 
Jonior INsTITUTION ENGINEERS : 


or Norrs-WEsTERN 


Section.—Manchester Geographical Society’s Hall, 16, St. 
Mary’s Parsonage, Manchester. Lecture, * The +. “/? of 
the Selling Aspect of Production Planning,’ by Mr. W. D. 
Adamson. 7.15 p.m. 
TUESDAY, JANUARY 19rn. 
InstiruTe or Marine ENCINEERS.— 85-88, The Minories, 


Tower Hill, London, E. 1. ‘ Poetry and the Engineer,”’ by Mr. 


W. Blane. 6.30 p.m. 

InstrTuTEe OF Metats: Nortu-East Coast Loca Section. 
-—Electrical Engineering Lecture Theatre, Armstrong College, 
Newcastle-upon-Tyne. Paper, ‘The Principles which Govern 
the Heat Treatment of Non-ferrous Alloys,” by Professor F. C. 
Thompson. 7.30 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Broadgate Café, 
Coventry. Coventry Graduates’ meeting. Paper, “The 
Straight Eight Engine,”’ by Mr. E. W. Sisman. 7.15 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS : WOLVERHAMPTON 
CrentTre.—Engineering and Scientific Club, Queen-street, 
Wolverhampton. Paper, “The Elimination of Noise in the 
Motor Cycle,” by Mr. H. Briggs. 7.30 p.m. 
InstITUTION oF ELEecTRicAL ENGINEERS : 
SrupEents’ Centre.—-Hotel Metropole, Leeds. 
Chairman, Mr. 8. Derwen Jones. 7 p.m. 


Norta MIpLanp 
Address by the 


WEDNESDAY, JANUARY 20ru. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—-Chamber of Com- 
merece, New-street, Birmingham. Birmingham Graduates 
meeting. Paper, “The Straight Eight Engine,” by Mr. FE. W. 
Sisman. 7.30 p.m. 

InstiruTION or StrucTUuRAL Enoaineens.—-Denison House, 
296, Vauxhall Bridge-road, London, 8.W.1. Paper, *‘ Concrete 
Roads in America, and the Application of their Principles of 
Design and Construction to Great Britain,’’ by Major R. A. B. 
Smith. 8 p.m. 

Junior Instirurion oF Encineers.—-The Engineers’ Club, 
Coventry-street, London, 8.W.1. Smoking concert. 7.30 p.m, 


Roya. Mereoro.oaicar Sociery.—49, Cromwell-road, South 
Kensington, London, 8.W. 7. Annual general meeting. 7.30 p.m 


THURSDAY, JANUARY 2lsr. 

Association or Dror Forcers AND StTamprEeRs.—Assembly 
Hall, Chamber of Cc ce, Birmingham. Lecture, ** Some 
of the most Recent T of Furnaces for Heat Treatmen 
Operations,’’ by Dr. C. M. Walter. 7.30 p.m. 4 
ILLUMINATING ENGINEERING Socrety.—Royal Society of 
Arte, John-street, Adelphi, London, W.C.2. Discussion on 








obtained from the firm. 





** Lighting of Coal Mines,”’ opened by Mr. Eric Famer. 7 p.m. 


INsTITUTION OF AUTOMOBILE ENGINEERS.—Training School 
of Vauxhall Motors, Ltd., Luton. Luton Graduates’ meeting. 
Pape:, “ Epicyclic Gearing,” by Mr. C. E. Gritton. 7.30 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—-Watergate House, 
Adelphi, London, W.C. 2. London Graduates’ meeting. Paper, 


“The Design of Light Alloy Pistons,” by Mr. L. P. Little. 
7.30 p.m. 
InstiruTION Ov ELecTrican ENGrrers,—Savoy-place, 


Victoria Embankment, London, W.C. 2. ** Notes on the Testing ~ 
of Static Transformers,” by Messrs. J. L. Thompson and H. 
Walmsley. 6 p.m 


INSTITUTION OF MecHANICAL ENGINEERS: NortTH-WESTERN 
Brancu.—The Engineers’ Club, Manchester. Annual meeting. 
Paper, ‘ Piston Temperatures and Heat Flow in High-speed 
Petrol Engines,”’ by Professor A. H. Gibson. 7 p.m. 

Orticat Socrety-—Imperial College of Science, South Ken 
sington, London, 8S.W.7. Paper, ** The Interferometer Patterns 
Due to the Primary Aberrations,”’ by Mr. R.. Kingslake. 7.30 p.m. 





Roya. AgronavTicaL Sociery.—-7, Albemarle-street, Lon 
don, W. 1. Lecture, “The Schneider Cup Race, 1925,” by 
Major J. 8. Buchanan. 6.30 p.m. 


FRIDAY, JANUARY 


CHEMICAL ENGINEERING GCrovur 
The University, Liverpool. Joint meeting with the Liverpool 
Section of the Society of Chemical Industry. Paper, * The Use 
of High Pressures in Chemical Industry,” by Dr. FE, B. Maxted 
6 p.m, 


22ND. 


Muspratt Lecture Theatre, 


INSTITUTION OF MECHANICAI 
Westminster, London, 58.W. 1. 
and Heat Flow in High-speed Petrol Engines,” 
A. H. Gibson. 6 p.im. 

INSTITUTION OF PRODUCTION ENGINEERS. —Society of Motor 
Manufacturers and Traders, 83, Pall Mall, London, 8.W. 1. 
Paper, ** Features of Machine Tools which Make for Increased 
Production,’ by Mr. G. W. Rawlings. 7.30 p.m. 

Justor Instirvurion or Encinernrs.—-39, Victoria-street, 
London, 8.W.1. Lecturette, “The Engineer and his Relation- 
ship to the Tea Industry,” by Mr. E. Granville-Smith. 7.30 p.1m 


ENGINEERS.—Storey's-gate, 
Paper, “ Piston Temperatures 
by -rofessor 


Nortu-East Coast INstiruTion or ENGINEERS AND SuHir- 
BUILDERS.—Literary and Philosophical Society's Lecture 
Theatre, Newcastle-upon-Tyne. Paper, “Cast Iron for Diesel 
Engines,” by Mr. A. Campion. 7.30 p.m. 


PuysicaL Society or Lonnox.—Imperial College of Science, 
Imperial Institute-road, South Kensington, London, 8.W. 7. 
Papers: ‘A Critical Discussion of the Determinations of th 
Mechanical Equivalent of Heat,’ by Professor T. H. Laby 
“The Present Status of Theory and Experiment relating to 
Specific Heats and the Chemical Constant,” by Mr. F. Ian G 


Rawlins, 5 p.m. 

Roya. Ixstrrvution or Grear Berrarm.—21, Albemarle- 
street, London, W. 1. Discourse, “The Work of the Davy 
Faraday Research Laboratory,” by Sir William Bragg. 9% p.m. 

SATURDAY, JANUARY 23ep. 

INsTITUTE or Marine ENorveers.—-85-88, The Minories, 
Tower Hill, London, E. 1. Juniors’ social and dance. 7 p.m. 

INSTITUTION OF MuNicIPAL AND County ENoIneERrs.—Town 
Hall, Newcastle-upon-Tyne. North-Eastern District business 
meeting. 3.30 p.m. 

MONDAY, JANUARY 25rn 

Ratiway Cius.— 65, Belgrave-road, London, 8.W. 1. Paper, 
“Locomotive Design and Performance,’ by Mr. C. J. Allen. 
7.30 p.m. 

Women’s ENGINeeRING Sociery.—Visit to the Research 


Laboratories of the General Electric Company at Wembley 
2.30 p.m 


TUESDAY, JANUARY 


INsTITUTE OF MARINE 
Tower Hill, London, E. 1. 
Mr. F. A. Best. 6.30 p.m. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Society of Motor 
Manufacturers and Traders, 83, Pall Mall, London, 8.W. 1. 
Informal meeting. Discussion on “Tire Pumps and Jacks. 
7 p.m. 


26TH 
ENGIneEeRs.—85-88, The Minories, 
Paper, * The Flettner Rudder,” by 


INSTITUTION OF ExLecTrricaL ENGINEERS: Norta MIDLAND 
CrentTreE.—Hotel Metropole, King-street, Leeds. Paper, ** The 
Use of Induction Regulators in Feeder Circuits,’ by Mr. L. H. A. 
Carr. 7 p.m. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 
—39, Elmbank-crescent, Glasgow. Paper, “The Werkspoor 
Diesel Engine,” by Mr. G. J. Lugt. 7.30 p.m. 


WEDNESDAY, JANUARY 27ru. 
INSTITUTION oF AvUTOMOBILE ENGINEEKS—Brmingham 
Graduates’ visit to the works of Harper, Sons and Bean, Tipton. 
2.30 p.m. 


InstTITUTION oF AUTOMOBILE ENGINEERS: NorTH or Ene- 
hy 





LAND CENTRE.—Milton Hall, 244, Deansgate, M iter. 
Paper, “Logic Applied to Failures,’ by Mr. J. D. Parkes. 
7.15 p.m. 

Newcomen Sociery.—Prince Henry’s Room, 17, Fleet- 


street, London, E.C. 4. Paper, ‘‘ John George Bodmer, his Life 
and Work, Particularly in the Evolution of Mechanical Stoking,”’ 
by Mr. David Brownlie, 5.30 p.m. 


FRIDAY, JANUARY 29ru. 
Junior InstrruTion or ENGineers.—39, Victoria-street, 
London, 8.W. 1. Paper, ‘Comfort in Railway Travel from the 
Point of View of the Engineer,”’ by Mr. A. N. Moon. 7.30 p.m. 


SATURDAY, JANUARY 30rn. 
INSTITUTION OF AUTOMOBILE ENGtNEERS.—-London Gradu- 
ates’ visit to the works of Thomas Tilling, Ltd., Bull-yard, High- 
street, Peckham. 2.30 p.m. 








CONTRACTS. 


Tae Execrnic Furnace Company, Ltd., of 17, Vietoria- 
street, London, 8.W. 1, has recently received from the Admiralty 
an order for an annealing furnace of the Wild-Barfield electri: 
resistance type. During 1925 this company installed or received 
orders for forty-five Ajax-Northrup high-frequency furnaces, 
six Ajax-Wyatt furnaces, fourteen electric resistance furnaces, 
and three Héroult are furnaces. 


Tue Monomerer MANUFACTURING ComPpaNy (1918), Ltd., of 
Savoy House, 115-116, Strand, London, W.C. 2, informs us that 
among the more important orders which it has received from 
abroad during the past quarter are those for complete equipments 
by its patented process ibe the white metalling of ene bunee and 
other bearings, including the company’s white metalling furnace, 
die casting machine, bearing heating oven, &c., from (1) the Gold 
Coast Railway ; (2) the Madras and Southern Mahratta Railway ; 
(3) the Great Indian Peninsula Railway ; and (4) the Bengal- 








Nagpur Railway. 





